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1.0 INTRODUCTION 

This report was prepared by Conestoga-Rovers & Associates (CRA) on behalf of 

Weyerhaeuser NR Company (Weyerhaeuser) to present the annual results of operation, 

maintenance and monitoring (OM&M) activities at the 12th Street Landfill Operable 

Unit No. 4 - AUied Paper/Portage Creek/Kalamazoo River Superfmid Site (Site), 

located in Otsego Township, Michigan between January 1 and December 31, 2012. This 

report also presents one round of monitoring from October 2011. The October 2011 

event was the first event under the OM&M activities and therefore there was insufficient 

information to warrant preparing a separate report for 2011. The October 2011 

information is presented herein for completeness. This report presents the OM&M 

activities conducted pursuant to the Operation, Maintenance, and Monitoring (OM&M) 

Plan (revised December 2012). 

The general scope of the OM&M activities completed during the reporting period 

includes inspections of the landfill cover, erosion control systems, site access controls, 

gas vents, gas probes and groundwater monitoring weUs, as well as groundwater and 

landfill gas quahty monitoring. 
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2.0 QUARTERLY INSPECTIONS 

Areas throughout the landfill are examined to ensure the various components of the 

landfiU cover system are operational. Quarterly inspections are conducted on the 

constructed Remedial Action (RA) components including the landfill cover, drainage 

swales/stabilized access roads, rip rap along the Kalamazoo River, drainage outlets, gas 

venting system, monitoring well network arid the fence. 

Inspections include, but are not limited to, the following items: 

• Side slopes for bulging or other evidence of slope instability 

• Landfill cover for evidence of erosion, exposure of the liner or geotextile, settlement 
causing ponding of water, and areas of insufficient vegetation 

• Landfill cover for evidence of leachate outbreaks, particularly on the side slopes 

• Landfill cover for evidence of burrowing animals, tree rooting, or other evidence of 
conditions potentially impacting the integrity of the landfill cover 

• Landfill cover and drainage swales/stabilized access roadways for evidence of 
damage caused by monitoring and maintenance vehicular traffic 

• Surface water management structures such as the drainage swales/stabilized access 
roads and drainage outlets for evidence of clogging, blockage or silt accumulation 

During the reporting period, CRA personnel performed the required quarterly 

inspections in accordance with the OM&M Plan. A form to document the inspections 

was created in April 2012; therefore, the October 2011 and February 2012 inspections 

w^ere not recorded on a form. Copies of the three (3) inspection forms completed during 

2012 (April, June, October) are presented in Appendix A. A summary of the findings 

from the February 2012 inspection is included in Appendix A w îth the other inspection 

forms. Repair forms and photographs of the repairs are also included in Appendix A. 

All original forms are kept on file at the CRA Plainwell, Michigan office. 

2.1 REPAIR/MAINTENANCE ACTIVITIES COMPLETED 2012 

Minor maintenance activities were completed during 2012. Mowing was not conducted 

at the Site in 2012 due to the unusually dry growing season. The following sections 

summarize the repair/maintenance activities completed during the reporting period. 
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May 22,2012 

Added topsoil (previously staged on the Site), annual rye and SC50 Erosion Control 

Blanket (400 square yards) to areas along the perimeter of the landfill where the 

geotextile was exposed after the winter thaw and spring rains. Filled in an animal 

burrow on the west side of the landfill. 

An unknown person was observed removing scrap metal previously (May 4, 2013) 

dumped at the Site. 

Tuly 25,2012 

A campfire, set up at the Site by a ta'espasser, was dismantled during the biannual 

sampling event. 

October 24, 2012 

A missing lock on GP-2 was replaced on October 24, 2012. 

November 5 through November 7,2012 

Exposed geotextile along the perimeter drainage swales/access roads was covered with 
3-4 inches of 1- to 1.5-inch imported angular washed stone. 

Additional stone w âs added over the topsoil adjacent to the drainage swales/access 

roads. Vegetation was not able to establish in this area above the underlying stone 

wrapped in geotextile, due to the stone drying out the overlying topsoil and stunting the 

vegetation growth. 

Large rip rap was added to the drainage outlet to the Kalam.azoo River adjacent to the 

Michigan Department of Natural Resources (MDNR) property. Rip rap in this outlet 

had been removed by trespassers over the course of the summer. 

Sediment from the southernmost drainage outlet to the wetland property was 

removed (placed back on top of the landfiU near the entrance gate) and rip rap was 

added to the outlet during the reconstruction of the outlet. 
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3.0 GROUNDWATER MONITORING 

Groundwater monitoring has been conducted at the Site since October 2011 pursuant to 

the OM&M Plan. The OM&M Plan activities include quarterly events and semiannual 

events with specific parameter lists for the analytical analysis. The October 2011 event 

was the first quarterly event. Quarterly events for 2012 were conducted in April and 

October; the semiannual events took place in February and July 2012. 

This report has been submitted to document groundwater conditions at the Site during 

each of the five (5) groundwater monitoring events completed at the 12th Street Landfill 

between October 2011 and October 2012. 

3.1 FIELD ACTIVITIES 

A total of 15 groundwater monitoring wells (MW-IOIS, MW-IOID, MW-102S, 

MW-102D, MW-103D, MW-104S, MW-104D, MW-105S, MW-105D, MW-106S, 

MW-106D, MW-107S, MW-108S, MW-108D, and MW-109D) were installed in 

February 2011, at varying depths, around the perimeter of the landfill to complete the 

OM&M groundwater monitoring well network. The locations of the monitoring wells 

are shown on Figure 1. 

Prior to the each of the sampling events, CRA collected static water levels for two weeks 

from each well and the river staff gauge, as required by the OM&M Plan to ensure 

groundwater flow toward the Kalamazoo River. Monitoring well construction details 

and groundwater elevations representing the water level irmnediately before each 

collection event are presented in Table 1. Appendix B presents graphs of the 2 weeks of 

static water levels prior to each event. 

Monitoring weUs, MW-102S, MW-102D, MW-103D, MW-104S, MW-104D, MW-105S, 

MW-105D, MW-106S, MW-106D, MW-107S, MW-108S, MW-108D, and MW-109D, were 

purged with a peristaltic pump using low-flow purge techniques. MW-IOIS and 

MW-IOID were sampled using a bladder pump also using low flow purge techniques. 

TestAmerica Laboratory of North Canton, Ohio supplied the fluoropolymer tubing used 

to purge arid collect the groundwater. 
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Field groundwater quality measurements including pH, specific conductivity (mS/cm), 

temperature (degrees Celsius), oxidation-reduction potential (ORP), dissolved 

oxygen (DO) and turbidity (NTU) were recorded in consecutive timed intervals using a 

QED MP-20 Flow Cell and HACH 2100P turbidity meter. Upon stabilization of the field 

parameters, groundwater samples were collected. 

Collected groundwater samples were containerized in laboratory provided containers, 

labeled, packed on ice, and shipped via FedEx priority overnight, tmder chain of 

custody protocol to ALS formerly Columbia Analytical Services (CAS) in Kelso, 

Washington. 

Quarterly sampling event samples were subinitted for laboratory analysis of target 

analyte list (TAL) for inorganics (sodium, magnesium), cyanide (amenable and total), 

low^ level mercury, target compound list (TCL) volatile compounds (VOCs) and 

poly chlorinated biphenyls (PCBs). Samples collected during the semiarmual events 

were submitted for laboratory analysis of TAL inorganics (including hexavalent 

chromium and trivalent chromium), cyanide (amenable and total), low level mercury, 

TCL VOCs, TCL semi-volatile compounds (SVOCs), PCBs, and polychlorinated 

dibenzodioxins/ polychlorinated dibenzofurans (PCDD/PCDF). 

3.2 RESULTS AND DISCUSSION 

3.2.1 WATER LEVEL ELEVATIONS 

The static water levels collected from each w^ell and staff gauge within the network were 

used to calculate the groundwater elevations, as summarized in Table 1. Figure 2 

displays typical shallow zone potentiometric elevation contours. Typical deep zone 

potentiometric elevation contours are presented on Figure 3. 

As presented in Table 1 and on Figures 2 and 3, the calculated groundwater elevations 

indicate that the hydraulic gradient in the shallow zone is tow^ards the wetland and 

Kalamazoo River (northeast from the landfill). The deeper zone hydraulic gradient is 

also northeast towards the Kalamazoo River. 

Groundwater elevations for the 2 weeks prior to each sampling event are presented in 

graphical form in Appendix B. The data is grouped for each event by upgradient, 

downgradient and w^etland (west side) of the landfill. 

056393(10) 5 CONESTOGA-ROVERS & ASSOCIATES 



The graphs of water level elevations versus time for each sampling event show a general 

correlation between the water level in the Kalamazoo River adjacent to the Site and the 

water levels in the Site monitoririg weUs. This correlation was observed relatively 

consistently in each of the monitoring wells at the Site, including monitoring wells 

located iirunediately adjacent to the river and monitoring weUs located on the western 

side of the landfill (i.e., over 600 feet away from the river). The consistent observation of 

this correlation in water levels across the Site suggests that the water levels at the Site 

are more strongly influenced by rautfaU events rather than by the river elevation. 

To confirm this hypothesis, CRA reviewed precipitation data from the time frame of 

each sampling event and compared the data to the water level elevation graphs in 

Appendix B. Tables of daily weather observations for approximately the 1-month 

period corresponding to the w^ater level monitoring and groundwater sampling events 

for the Plainwell Airport are also presented in Appendix Bi. Comparison of 

precipitatioiT data to the surface water and groundwater levels at the Site shows a 

consistent correlation (i.e., a rise in water levels corresponding to precipitation events). 

For example, during October 2011 an increasing trend in the water level elevations in 

Site monitoring wells and the Kalamazoo River was observed. This corresponded with 

3.23 inches of rainfall over the same period of time. In particular, significant rainfall 

events occurred on October 19 and 20, 2011 resulting in 2.03 inches of rainfall in the 

48-hour period. This corresponds with a sharp increase in the river and monitoring well 

water levels. A similar scenario occurred in October 2012 where 2.2 inches of rainfall 

occurred during the monitoring period, including 1.69 inches of rainfall on October 15 

and 16, 2012. Similar to October 2011, a sharp increase in the water level of the river and 

Site monitoring wells was also observed during this timeframe. Conversely to this, in 

February 2012 relatively low levels of precipitation were recorded during the 

monitoring period (0.6 inches of precipitation that fell as a mix of snow and rain). The 

graphs of water levels versus time for the Kalamazoo River and the Site monitoring 

wells are relatively flat during the February 2012 monitoring event. 

With the exception of the April 2012 monitoring event, the elevation of the Kalamazoo 

River was lower than the groundwater elevation of the Site monitoring wells indicating 

that a gradient toward the Kalamazoo River was present and that the w^ater from the 

monitoririg weUs was representative of Site groundwater. During the April 2012 

monitoring wells, fluctuations in the river elevation and groundwater elevation resulted 

in the river level being at a higher elevation than m.onitoring wells located along the 

north side of the landfill (i.e.,MW-104S/D and MW-105S/D) and monitoring wells 

^ It should be noted that precipitation data was not available for October 2011 for the Plainwell Airport 
and therefore data was used for the AUegan, Michigan Airport 
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located adjacent to the Kalamazoo River (i.e., MW-106S/D, MW-107S and MW-108S/D) 

for a portion of the monitoring period. At these locations, the water level of the river 

was initially lower than the corresponding groundwater elevations, however, over the 

first week of monitoring, the water level of the Kalamazoo River increased without a 

corresponding increase in the groundwater levels (i.e., a backward gradient situation 

occurred). Only trace levels of precipitation were observed over this period further 

supporting that the Site groundwater levels are more strongly influenced by 

precipitation rather than the river elevation. On April 15 and 16, 2012, 1.65 inches of 

rainfall occurred in the area and the groundwater levels increased while the river level 

remained relatively stable resulting in the gradient toward the river to be restored. The 

gradient toward the river was maintained until the groundwater sampling begem on 

April 23, 2012 for the monitoring wells along the north side of the landfill and adjacent 

to the Kalamazoo River with the exception of MW-106S. The groundwater elevation at 

MW-106S was approximately a half an inch lower than the river elevation immediately 

before sampKng. This may have resulted in a condition where the water sample quality 

may have been influenced by the Kalamazoo River water. 

3.2.2 GROUNDWATER ANALYTICAL RESULTS 

Analytical results were compared to Michigan Act 451, Part 201 Cleanup Criteria and 

Part 213 Risk-based Screening Levels: Residential and Non-Residential Generic Cleanup 

Criteria (Cleanup Criteria), identified by Michigan Department of Environmental 

Quality (MDEQ) Remediation and Redevelopment Division (RRD) [September 28, 2012]. 

It should be noted that the Cleanup Criteria w âs updated in September 28, 2012 and that 

Memoranda (Validation and Groundwater Sampling Results) submitted for the 

October 2011 and February, April, and July 2012 sampling events w^ere compared to the 

applicable criteria at the time (March 25,2011). The analytical results of the 

groundw^ater sampling from October 2011 through the October 2012 events are 

presented in Table 2. Table 2 includes the relevant MDEQ Part 201 Criteria for 

comparison. Results above (a) Non-Residential Drinking Water criteria; 

(b) Groundw^ater Surface Water hiterface; and/or (c) Grouiidwater Contact are 

presented in Table 2 with a box arouiid the result and include a superscript letter 

denoting which criteria the result exceeds. 

Validation Memoranda completed for each groundwater monitoring event are included 

on compact disc (CD) in Appendix C. Appendix D contams the laboratory analytical 

data reports on CD. 

The results of the five rounds of groundwater monitoring completed at the Site between 

October 2011 emd October 2012 are discussed by parameter or parameter group below. 
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Data from the groundwater monitoring for selected parameters are presented in 

databoxes on Figure 4. The parameters selected for databox presentation (i.e., arsenic, 

cyanide, mercury and total PCBs) were selected because they are key parameters of 

concern (e.g., PCBs) or because they were detected above GSI criteria during the 

monitoring events. 

Arsenic 

Arsenic analysis was completed durmg the semianiTual events. Arsenic results were 

reported well below the GSI and NoivResidential Druiking Water (NRDW) criteria of 

10 micrograms per liter ((J.g/L) during both semiannual events. The one exception was 

at MW-106S during the July 2012 event. The arsenic level at MW-106S was reported at 

17.5 |J.g/L, which is above both the GSI and NRDW criteria. The level of arsenic at 

MW-106S will continue to be monitored as part of the OM&M Plan. 

Arsenic levels were reported below the groundwater contact criteria of 4,300 M ĝ/L for all 

events during the reporting period of October 2011 through October 2012. 

Chromium 

Both hexavaleiTt and total chromium analysis were completed at each of the 

groundwater monitoring wells during the semiannual events. 

The time between sample collection and sample preparation for analysis, or the 

"hold time", for hexavalent chromium is 24 hours. The laboratory specified in the 

Multi-Area Quality Assurance Project Plan (QAPP) presents a logistical challenge due to 

its proximity to the Site (i.e., the west coast). Hold times for hexavalent chromium were 

exceeded during the February 2012 sampling event due to this factor. Sample collection 

times were adjusted for the July 2012 event to prevent this issue. 

Hexavalent chi-omium has not been detected in OM&M samples above the detection 

limit, which is below the GSI criteria. Hexavalent chromium was not detected above 

either the groundwater contact (460,000 |U,g/L) or NRDW criteria (100 ng/L) in any of 

the samples analyzed during the reporting period. 
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Cyanide 

Cyanide samples were collected during both the quarterly and semiannual events from 

each monitoring well. Cyanide samples were analyzed for both total and amenable 

cyanide after October 2011. 

Cyanide was reported below the laboratory reporting limit (RL) of 10 |J.g/L. The RL for 

cyanide is above the groundwater surface water interface (GSI) criteria of 5.2 Hg/L. To 

achieve the MDEQ RRD target method detection limits (TDL), the laboratory also 

reported cyanide analysis to the method detection limit (MDL) of 3 |J.g/L. The sample 

concentrations reported below the MDLs were qualified as estimated (UJ) method 

detection limits. The MDL values are method, matrix, insti'ument and operator specific, 

which provide an estimate of data uncertainty at concentrations near the MDL. 

All cyanide results identified as non-detect below the reporting limit of 10 |Lig/L in the 

tables and on Figure 4 and in Table 2 were reviewed arid were determined to be below 

the MDL (3 ^g/L). 

Cyanide results were reported between 4 and 9 |j.g/L during the October 2011 

groundwater sampling event and are qualified as estimated results below^ the RL. The 

results are included on Figure 4 and are highlighted in yeUow. Estimated results above 

the GSI criteria were reported in the October 2011 data set at MW-102S (duplicate 

sample - 6J ng/L), MW-102D (9J ^ig/L), MW-103D (9J ng/L) and MW-106S (6J ng/L). 

Cyanide was not reported above the GSI criteria during the subsequent monitoring 

events. 

Cyanide was not reported above either the groundwater contact criteria (57,000 i-ig/L) or 

the NRDW criteria (200 iiig/L) during the reporting period. 

Barring any dilution requirements, amenable cyanide will be reported to the RL of 

5 [ig/L for 2013 events to achieve the MDEQ RRD target method detection limits (TDL). 

Iron 

Iron levels are analyzed during the semiannual events. Levels of iron above the NRDW 

water criteria of 300 ng/L were reported at MW-106S, MW-107S and MW-108D during 

both the February and July 2012 events. 
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A GSI criterion for iron has not been established. Iron was not reported above the 

groundwater contact criteria of 58,000,000 |Jg/L. 

Manganese 

Analysis for manganese was conducted during the semiannual events. Manganese was 

reported above the NRDW criteria, of 50 |J.g/L, during both the February and July 2012 

events at MW-102S (162^ig/L and 133 ^g/L), MW-105S (98.1 ng/L and 79.1 ^g/L) , 

MW-106S (479 i^g/L and 406 ^g/L), MW-107S (709 | ig/L and 723 |.ig/L) and MW-108D 

(283|ig/L and 219 |ig/L). Manganese was above the NRDW criteria at MW-108S 

(448 M ĝ/L) during the February 2012 event. 

Manganese levels were well below both the GSI (5,200 M-g/L) and groundwater contact 

(9,100,000 |ig/L) criteria for samples analyzed during the reporting period. 

Mercury 

Low level mercury samples were collected from each monitoring well as specified in the 

OM&M Plan during both quarterly and semiannual events. Mercury was detected 

above GSI criteria (0.0013 ^ig/L [September 28,2012]) at MW-106S during the 

October 2011, February 2012 and October 2012 events. Mercury was also reported above 

the GSI criteria at MW-108S during the April 2012 event. 

The February 2012 mercury result for MW-IOIS was quaHfied as non-detect at levels 

above GSI criteria due to ririse blank contamination. The mercury result for MW-IOID 

was also qualified as non-detect but above GSI criteria for the February 2012 event due 

to trip blank contamination. 

The April 2012 mercury results for both MW-IOIS and MW-IOID were quahfied due to 

rinse blank contamination. The mercury result for MW-IOID was qualified as below 

0.00147 |ig/L detection level which is above the GSI criteria. 

The maximum detected concentration of mercury at the Site was 0.0203 M-g/L, located at 

MW-106S in October 2011. This concentration is well below the MDEQ screening level 

for mercury of 0.2 ^ig/L for venting to gi'oundwater presented in MDEQ's Policy and 

Procedure Number: 09 014 dated June 20, 2012 "Evaluating Mercury in Groundwater 

Plumes Relative to the GSI Pursuant to Part 201." According to the Policy and 

Procedure, concentrations of mercury below 0.2 i^ig/L are considered to be a de minimis 
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condition pursuant to Section 20120e of Part 201 and activity beyond evaluation wiU not 

be required. 

PCBs 

Samples for PCB analysis were collected during the both the quarterly and semiannual 

events. Groundwater samples collected from October 2011 through the October 2012 

event during were not detected above GSI, NRDW or groundwater contact criteria. 

Dioxins and Furans 

Dioxins and furans were analyzed from groundwater samples collected during the 

semiannual events. 

Toxic Equivalents (TEQs) were calculated and compared to MDEQ Part 201 Criteria 

consistent with the OM&M Plan. Dioxins and furans were not reported above the 

applicable criteria except for at MW-104S dru"ing the July 2012 event. The TEQ 

calculated for the MW-104S was 0.000010842 |ig/L, which is just over the GSI and 

Groundwater Contact criteria of 0.00001 |ag/L. It should be noted that the analysis for 1, 

2, 3, 7, 8-PeCDD at MW-104S was qualified as an estimated result due to laboratory 

outlying internal standards recovery issues. 

Semi-Volatile Organic Compounds (SVOCs) 

Groundwater samples for SVOC analysis were collected during the semiannual events. 

SVOCs were not detected above GSI, NRDW or groundwater criteria. 

Volatile Organic Compounds 

VOCs were collected during both the quarterly and semiannual grouridwater samplirig 

events. VOCs were below GSL NRDW cmd groundwater criteria for all events. 

Toluene was reported in the trip blank during the October 2012 sampling event. As a 
result sample results for toluene were qualified for the October 2012 event. The source 
of the contaminant was not determined. 

4.0 LANDFILL GAS SYSTEM MAINTENANCE AND MONITORING 
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The passive gas management system at the Site consists of a 6-inch select granular fill 

venting layer below the liner and a series of 11 passive gas vents located across the top 

of the landfill surface tied into the granular venting layer and spaced approximately 

200 feet apart. Migration of landfiU gas off site is monitored via three gas probes 

installed around the south and west sides of the landfill. The locations of the gas probes 

are shown on Figure 1. Two gas probes have been installed as shallow monitoring 

locatioiTS (GP-1 and GP-3) and one gas probe (GP-2) has been installed as a deeper 

monitoring location. The shallow gas probes are installed to a depth of 4 to 5 feet below 

ground surface (bgs) with a 2-foot slotted pipe, and the deep gas probe is installed to a 

depth .of approximately 30 feet bgs with a 25-foot slotted pipe. Gas probes have been 

constructed using a stopcock and hose barb assembly with a Vi-inch PVC ball valve and 

a V2-inch tlireaded connector. Gas probe assemblies are coiitained at each location with a 

standard lockable well casing. 

4.1 GAS PROBE QUALITY MONITORING 

Gas monitoring of the three gas probes was completed by CRA during each of the 

sampling events and on April 30, 2012. The gas quality parameters that were recorded 

in the gas probes uicluded soil gas pressure (inches of water column), methane (percent 

by volume), carbon dioxide (percent by volume) and oxygen (percent by volume). The 

gas quahty information was measured using a Landtec Model GEM 500 portable gas 

analyzer or equivalent. The results of the landfill gas probe monitoring are presented in 

Table 3. 

4.2 RESULTS AND DISCUSSION 

Landfill gas goes through a specific production pattern consisting of five phases of 

development [Farquhar and Rovers (1973), modified by Rees (1980), Augenstein and 

Pacey (1991)]. Figure 5 presents the typical production phases of landfiU gas [Farquhar 

and Rovers (1973), modified by Rees (1980), Augenstein and Pacey (1991)]. The duration 

of each of the phases is dependent on a number of factors including the type of waste, 

moisture content, nutrient content, bacterial content, and pH level. General guidelines 

regarding the length of the decomposition cycle for the various categories of waste are 

provided on Figure 5. The heterogeneity of the w^aste, together with the environment 

within the waste, has a specific bearing on the decomposition cycle. 

LFG pressure readings are used as one of the indicators of the potential for soil gas 

migration in the subsurface environment. 
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The results of the monitoring conducted to date are indicative of gas characteristics 

within Stage V where the methane carbon dioxide concentrations are close to 

equilibrium. However, additional data will be gathered through the OM&M Plan 

monitoring program and utilized to merit the stage evaluation/status of the landfiU gas. 

Perimeter gas probes to assess migration and conditions beyond the limit of waste are 

typically installed at a property line or several feet (e.g., as m u c h as 50 feet) away from 

the limit of the waste. Due to property boundaries on the south, west and southeast and 

tlie landfill closure design, the gas probes were installed within 50 feet of the limit of 

waste. 

Methane readings at GP-1 ranged from 30.9 to 49 perceiit methane by volume. Carbon 

dioxide levels ranged from 29.2 to 37.1 percent by volume at GP-1. Methane readings at 

GP-2 were recorded between 4.7 and 23.3 percent by volume. A range of 14.7 to 20.8 

was recorded for carbon dioxide at GP-2. Readings were not obtained during each event 

from GP-3 due to water in the probe. Methane readings at GP-3, when obtained, ranged 

from 1.3 to 0 percent by volume. Carbon dioxide levels were recorded from 0.1 to 

2.5 percent by volume. 

In response to the methane readings obtained from GP-1 and GP-2 during the 

October 2011 through April 2012 sampUng events, CRA conducted an additional gas 

probe monitoring event on April 30, 2012. During tliis event landfill gas readings from 

each gas vent were also collected, results from the gas vent monitoring are included in 

Table 4. Methane was recorded at the gas vents. Ambient air monitoring was also 

conducted close to the ground surface iri the vicinity of GP-1 and GP-2; methane 

readiiigs w^ere not detected. 

A proposed work plan to further evaluate the extent of the lerndfiU gas migration arotmd 

both GP-1 and GP-2 was submiti:ed to the USEPA on May 8, 2012. The work plan 

included an evaluation of the structures located southwest of GP-2. Additional 

investigation is pending approval or comment from the USEPA on the work plan. 

4.3 RISK EVALUATION 

There are no structures or human receptors in the vicinity of GP-1. Depth to 

groundwater in tiiis area is approximately eight to nine feet below grade. The 

Kalamazoo River is located approximately 150 feet east of GP-1. 
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The buildings to the south of GP-2 are owned by Aggregate Industries. CRA has 

obtained information on the construction of the buildings from the Otsego Township 

offices. There are three (3) metal sided buildings across 12th Street from the landfUl. 

One was constructed in 1956 (the one on the corner) on a 2,160 square foot steel frame. 

Another (1,512 square feet) structure was built just east of the first building in 1963 of 

wooden post construction. Neither building is reported to have a concrete floor. The 

third building is adjacent and south of the corner building (1956 construction) and is 

utilized as an office/geotechnical laboratory by Aggregate Industries. This one-story 

1,008 square foot building was constructed in 1984 on a concrete slab. Upon approval of 

the submitted work plan, CRA will obtain access to these structures and complete a 

landfiU gas survey. 

GP-3 is located adjacent to property also owned by Aggregate Industry but leased to 

Wyoming Asphalt. The probe experiences relatively high water table in this area along 

with surface water runoff from the Wyoinirig Asphalt paved areas. The combination of 

surface water ponding and high groundwater levels have produced two times where the 

gas probe screen was uifiltrated with w^ater. Gas readings were not obtained when the 

water was found in the probe. At this time there is no evidence to indicate a landfiU gas 

migration issue in the area of GP-3. 
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5.0 ADDITIONAL ACTIVITIES COMPLETED 

Waste Disposal 

Purge/development water was collected into a 55-gaUon steel drum from the 

February 2012 senuannual sampling event. A waste characterization sample was 

collected and analyzed in March 2012. The non-RCRA/DOT regulated drum of 

development water was transported by a licensed waste hauler (Valley City 

Environmental Services, Inc.) from the Site to the Waste Management Autumn Hills 

RDF in Zeeland, Michigan, for solidification on May 4,2012. 

Five Year Review 

The USEPA completed a five year review of the Site on August 7,2012. CRA 

accompanied the agencies during this inspection. 
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u-' 

MW-104D 
Inorganics 
Arsenic 
Cyanide (total) 
Mercury 
PCBs 
Total PCBs 

10/36/2011 

10 U 
0.001 U 

ND 

2J7/3012 

023J 
10 U 

0.001 U 

ND 

4/25/2012 

10U/10U 
0 00064 J/0,00061 J 

NO/ND 

7/23/2012 

0.2 J 
10 U 

0.00024 J 

ND 

10/22/2012 

10 U 
0.001 U 

ND 

MW-104S 
Inorganics 
Arsenic 
Cyanide (tola!) 
Mercury 
PCBs 
Total PCBs 

10/26/2011 

SOU 
0.001 U 

ND 

2/7/2012 

0.21J 
10 U 

0.001 U 

ND 

4/25/2012 

4J 
0 00073 J 

ND 

7/23/2012 

0 3 J 
10 U 

0.00026 J 

ND 

10/22/2012 

10U 
0.001 U 

ND 

MW-105D 
Inorganics 
Arsenic 
Cyanide (tnlal) 
Mercury 
PCBs 
Total PCBs 

10/26/2011 

<IJ 
O.001 U 

ND 

2/7/2012 

0.21J 
10 U 

0CO1 U 

ND 

4/25/2012 

lOU 
000088J 

ND 

7/24/2012 

0.1J 
10 U 

O.0O1 U 

ND 

10/22/2012 

10 U 
0.001 U 

ND 

2Z3 
MW-105S 
Inorganics 
Arsenic 
Cyanide (total) 
Mercury 
PCBs 
Total PCBs 

10/26/2011 

10U 
0,001 U 

ND 

2/7/2012 

0.14 J 
10 U 

O.0O1 U 

ND 

4/25/2012 

10U 
0.00047 J 

ND 

7/24/2012 

0,3 J 
10 U 

0,001 U 

ND 

10/22/2012 

10U 
0.001 U 

ND 

/ s 

MW-103D 
Inorganics 
Arsenic 
Cyanide (total) 
Mercury 
PCBs 
Total PCBs 

10/26/2011 

9 J 
0.001 U 

NO 

2/7/2012 

0,17J/0.17J 
10U/10U 

0.001 U/0,001 U 

ND/ND 

4/25/2012 

10 U 
0 00075 J 

ND 

7/23/2012 

0,2 J 
10U 

0 00021 J 

ND 

10/23/2012 

10U 
0.001 U 

ND 

MW-102S 
Inorganics 
Arsenic 
Cyanide (total) 
Mercury 
PCSs 
Total PCBs 

10/25/2011 

5 J/6 J 
0 0012/0 00119 

ND/ND 

2/6/2012 

0,16 J 
10 U 

0.00111 U 

ND 

4/25/2012 

10 U 
0.00074 J 

ND 

7/23/2012 

0.2 J 
10U 

0.00049 J 

ND 

10/23/2013 

10 u 
0.001 u 

ND 

MW-106D 
Inorganics 
Arsenic 
Cyanide (total) 

PCBs 
TotalPCBs 

10/26/2011 

10 u 
0.001 u 

0,01 J 

1 
2/7/3012 

0.24 J 
10U 

0.001 U 

ND 

V 
4/26/2013 

10U 
0.0012 

0,0096 J 

7/34/2012 

0.1 J 
lOU 

0.001 U 

ND 

'0/22/2012 

10U/10U 
0.OC1 U/O,0O1 U 

0.0057 J/O,0O74 J 

a; 
o 
o 

MW-106S 
Inorganics 
Arsenic 
Cyanide (total) 
Mercury 
PCSs 
Total PCBs 

10/26.'2O11 

6J 
0,0203 

ND 

3/7/2012 

577 
10 U 

0.00447 

ND 

4/26/2012 

10 U 
0.00119 

ND 

7/24/2012 

17,5 
10U 

0.001 u 

ND 

10/22/2013 

lOU 
0.0118 

ND 

N 
MW-102D 
Inorganics 
Arsenic 
Cyanide (total) 
Mercury 
PCBs 
Total PCBs 

10/25/2011 

9J 
0 001 U 

ND 

2/6/2012 

0.21 J 
10 U 

O.0O1 U 

ND 

4/25,2012 

lOU 
0.0OO84J 

ND 

7/33/2012 

0 3 J 
10 U 

0.00026 J 

ND 

10/23/2012 

10 U 
0,001 U 

ND 

FSRMCR 
POWBfiHOU,SE 

CHfl^lNEL 

MW-108S 
Inorganics 
Arsenic 
Cyanide (total) 
Mercury 
PCBs 
Total PCBs 

10/27/2011 

lOU 
0.00112 

ND 

2/S/2012 

0.53 
10 U 

0.001 U 

ND 

4/26/3012 

10 U 
0.00141 

ND 

7/24/3012 

0,5 
10U 

0 00114 U 

ND 

10/22/2012 

10 U 
0.001 U 

ND 

MW-108D 
Inorganics 
Arsenic 
Cyanide (total) 
Mercury 
PCBs 
Total PCBs 

10/37/3011 

10 U 
0,001 U 

ND 

2/8/2012 

1.31 
4J 

0.001 U 

ND 

4/26/2012 

10 U 
0,00079 J 

ND 

7/24/2012 

1.9 
10 U 

0.001 U 

ND 

10/22/2012 

10 U 
0.001 U 

ND 

MW-IOIS 
Inorganics 

Cyanide (total) 

PCBs 
Total PCBs 

10/35/2011 

lOU 
0 001 U 

NO 

2/6/2012 

0.50 U 
10 U 

0 00337 U 

ND 

4/27/2012 

10 U 
0.00129 U 

ND 

7/25/2012 

0.3 J 

lOU 
0.00063 J 

ND 

10/23/2012 

10 U 
0.001 U 

ND 

MW-109D 
Inorganics 
Arsenic 

Cyanide (lolal) 
Mercury 
PCBs 
Total PCBs 

10/27/2011 

0.001 U 

ND 

2/6/2012 

0 13 J 

0.001 U 

ND 

4/26/2012 

0.00085 J 

NO 

7/23/2013 

0.5 U/0 5 U 

0.00031 JflD.0OO25J 

ND/ND 

10/23/2012 

10 U 
0 001 U 

ND 

TY 
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; EXISTING PAVED ROAD 

EXISTING UNPAVED ROAD 
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10U/10U 

MW-106D 

Inorganics 
Arsenic 
Cyanide (total) 
Mercury 
PCBs 
Total PCBs 

4/7,2011 
Ufl/L 

009J 

0,20 U 

0,0083 J 

10/36/2011 
uq/L 

10 U 
0.001 U 

0.01 J 

2/7/2012-

0.24 J 
10U — 

0.00053 J 

ND 

-

Inorganics (ug/L) 

Arsenic 

Cyanide (totat) 

Mercury 

PCSs (ug/L) 

Total PCBs 

Groundwater Surface Water Interface 
Criteria 

10 

5.2 

0,0013 

0,2 

NOTE: 
MICHIGAN ACT 451, PART 201 CLEANUP CRITERIA AND PART 213 RISK-BASED 
SCREENING LEVELS: RESIDENTIAL AND NON-RESIDENTIAL GENERIC CLEANUP 
CRITERIA'". 
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TABLE 1 

SUMIVIARY OF GROUNDWATER ELEVATIONS OCTOBER 2011 -
12th STREET LANDFILL 

OTSEGO TOWNSHIP, MICHIGAN 

Page 1 of 1 

OCTOBER 2012 

Locations 

MW-IOIS 
MW-IOID 
MW-102S 
MW-102D 
MW-103D 
MW-104S 
MW-104D 
MW-105S 
MW-105D 
MW-106S 
MW-106D 
MW-107S 
MW-108S 
MW-108D 
MW-109D 
SG-101 

Ground Surface 
Elevation 

(feetAMSL) 

734.35 
734.33 
704.18 
704.43 
704,37 
703.86 
703,48 
704.89 
704.78 
703.88 
703.66 
703.76 
703.32 
703.39 
707,41 
700.9 

Reference 
Elevation 

(feet 
AMSL) 

737.46 
737.14 
707.36 
707,43 
707,36 
706.55 
706,42 
707,86 
707,89 
706.96 
706.36 
706.73 
706.21 
706.16 
710.46 
703.05 

Monitoring 
Well Depth 

(feet bgs) 

39 
75 
10 
45 
35 

25.5 
45 
12 
47 
9 

45 
13 
9 

45 
23 
-

Screened 
Interval 

(feetAMSL) 

702.35 to 695,35 
664.33 to 659.33 
701.18 to 694.18 
664.43 to 659.43 
674.37 to 669.37 
684.86 to 677.86 
663.48 to 658.48 
699,89 to 692.89 
662.78 to 657.78 
701,88 to 694.88 
664.66 to 659.66 
695,76 to 690.76 
701,32 to 694,32 
663.39 to 658,39 
689.41 to 684,41 

-

Water Level Data - Start of Sampling Event 

10/25/2011 

701,71 
701.76 
701.81 
701.83 
701.08 
700,57 
700.62 
700,48 
700,71 
700,48 
700,60 
700.50 
700.65 
700,55 
701,25 
700,41 

Water Level Elevation (feet AMSL) 

2/6/2012 

702,02 
702,02 
702,08 
702.11 
701.20 
700,62 
700.67 
700,45 
700.68 
700,38 
700.51 
700,57 
700,73 
700.66 
701.60 
700.23 

4/23/2012 

701.93 
701,89 
701.94 
701.98 
701.12 
700.53 
700.55 
700,29 
700.52 
700.19 
700.33 
700,41 
700.56 
700.50 
701,32 
700,23 

7/23/2012 

700,55 
700.55 
700,68 
700,72 
700.00 
699,45 
699,50 
699.24 
699,45 
699,11 
699.24 
699,33 
699,50 
699.43 
700.08 
698,85 

10/22/2012 

701,22 
701.23 
701.26 
701,29 
700,71 
699.94 
699,92 
699,74 
699.75 
699.66 
699.72 
699.81 
699,96 
699,90 
700,88 
699,27 

Notes: 

Indicates that later level in monitoring well was lower than the river elevation, 
feet AMSL - feet above mean sea level 
feet bgs - feet below ground surface 
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TABLE 2 
SimtMARY OF G R O U N D W A T E H S A M P L I N G R E S U L T S OCTOBER 2011 - 2012 

12"' STREET LANDHLL 
OTSEGO TOWNSHir, MICHIGAN 

Page 1 of 60 

Sample Location: 

Sample Idcntificfllion: 

Sample Date: 

Sample Type: 

Michigan Acl451, Part 201 Cleanup Crll(>ria and Part 213 Risk-

based Screening Levels: Residential and Non-Residcnlial 

Generic Cleanup Crilcria ' " 

Non-Residcnlial Groundwater 

Drinking Water Surface Waler 

Interface 

Groundwaler 

Contact 

MW-IOID 

WC-56393-W25n-}V-0W 

10/15/1011 

MW-WID 

WG-56393-020612-JV-036 

2/6/2012 

MW-IOID 

WG-56393-042T!2-fV-057 

1/27/2012 

MW-IOID 

WG-56393-072512-fV-095 

7/25/1012 

MW-IOID 

GW-56395-1023I2-7V-n3 

10/13/lQll 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromodichloromethflnc 

Bromoform 

Bromomethane (Methyi bromide) 

2-Bulanone (Methyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzcno 

Ciiloroe thane 

Chloroform (Trichloro me thane) 

Chloromethane (Mclhyl chloride) 

l,2-Dibromo-3-chloropropane (DBCP) 

Dibromochlorome thane 

1,2-Dibromoelhane (Ethylene dibromidc) 

1,2-Dichlorobenzenc 

1,3-Dichiorobenzenc 

1,4-Dichlorobenzenc 

Dichlorodinuoromelhane (CFC-12) 

1,1-Dichloroo thane 

1,2-Dichloroethane 

1,1-Dichloroethcne 

cis-1,2-Dichloroethenc 

trans-l,2-Dichloroethene 

1,2-Dicliloropropanc 

cis-l,3-Dich!oropropeno 

tra ns-1,3- Dichloropropenc 

Ethylbenzene 

2-Hcxanone 

Isopropyl benzene 

Methyl tert butyl other (MTBE) 

4-Melhyl-2-penlanonc ^̂  

Methylene chloride 

Styrene 

1,1,2,2-Telrachloroethane 

Tctrachloroethenc 

Toluene 

1,2,4-Trichlorobcnzcne 

1,1,1-Trichloroe thane 

1,1,2-Trichloroc Iha no 

Trichloroclhene 

Triclilorofluoromethane (CFC-11) 

Vinyl chloride 

o-Xylone 

m&p-Xyienos 

l-E/l-
PC/L 
fg /L 

CS/"-
fS/ l -
ME/L 

KB/l-

Hg/L 

HE/l-

liE/L 

KE/L 

HE/I-

HE/1-

HE/L 

KE/1-

HB/l-
fi/L 
f i / l . 
Pg/L 

l-g/L 
Kg/L 

I'g/l-

I'g/L 
Pg/L 

[•g/1-
Itg/L 

fg /L 
("g/L 

Ug/L 
fg /L 

Cg/L 

(•g/L 

Hg/L 

HE/L 

Hg/L 

Ug/L 

l-g/L 

(•E/L 

Mg/L 

MS/L 

ME/L 

PE/L 
Ug/L 

MC/L 

Mg/L 

2100 

5 

80 

SO 

29 

38000 

2300 

5 

100 

1700 

80 

1100 

0.2 

80 

0.05 

600 

19 

75 

4800 

2500 

5 

7 

70 

100 

5 

74 

2900 

2300 

40 

5200 

5 

100 

35 

5 

790 

70 

200 

5 

5 

7300 

2 

280 

280 

1700 

200 

ID 

ID 

35 

2200 

ID 

45 

25 

1100 

350 

ID 

ID 

5.7 

13 

28 

17 

ID 

740 

360 

130 

620 

1500 

230 

18 

ID 

28 

7100 

ID 

1500 

80 

78 

60 

270 

99 

89 

330 

200 

13 

41 

41 

31000000 

11000 

14000 

140000 

70000 

240000000 

1200000 

4600 

86000 

440000 

150000 

490000 

390 

18000 

25 

160000 

2000 

6400 

300000 

2400000 

19000 

11000 

200000 

220000 

16000 

170000 

520DDD0 

56000 

610000 

13000000 

220000 

9700 

4700 

12000 

530000 

19000 

1300000 

21000 

22000 

1100000 

1000 

190000 

190000 

R 

030 U 

0.50 U 

030 U 

0.50 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

030 U 

2.0 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

0.50 U 

0.50 U 

R 

2.0 U 

030 U 

R 

2.0 U 

030 U 

030 U 

030 U 

030 U 

2.0 U 

030 U 

030 U 

030 U 

030 U 

030 U 

0.50 U 

030 U 

030 U 

030 U 

030 U 

030 U 

R 

030 U 

030 U 

030 U 

030 U 

030 U 

0.50 U 

2.0 U 

030 U 

2.0 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

20 U 

2.0 U 

030 U 

R 

2.0 U 

030 U 

030 U 

0.50 U 

0.50 U 

2.0 U 

030 U 

0.50 U 

030 U 

0.50 U 

030 U 

030 U 

030 U 

R 

030 U 

030 U 

030 U 

030 U 

R 

030 U 

030 U 

030 L 

030 U 

030 U 

030 U 

2.0 U 

030 U 

2.0 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

0.50 U 

030 U 

030 U 

030 U 

030 U 

030 U 

R 

2.0 U 

030 U 

20 U 

2.0 U 

030 U 

030 U 

030 U 

030 U 

2.0 U 

030 U 

0.50 U 

0.50 U 

0.50 U 

030 U 

030 U 

0.50 U 

R 

030 U 

030 U 

030 U 

030 U 

R 

030 U 

030 U 

0.50 U 

0.50 U 

0.50 U 

030 U 

2.0 U 

030 U 

2.0 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

R 

2.0 U 

030 U 

20 U 

2.0 U 

030 U 

030 U 

030 U 

030 U 

2.0 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

20 U 

030 U 

030 U 

030 U 

030 U 

R 

030 U 

0.50 U 

030 U 

0.50 U 

0.50 U 

030 U) 

2.0 U 

030 U 

2.0 U 

030 U 

030 U 

030 U 

030 U] 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

0.50 U 

0.50 U 

20 U 

2.0 U 

030 U 

20 U 

2.0 U 

030 U 

030 U 

030 U 

030 U 

2.0 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 

030 U 



TABLE 2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 - 2012 

12'*' STREET LANDFaL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 3 of 60 

Sample Locotion: 

Sample Idcntificatjon: 

Sample Date: 

Sample Type: 

Midiigan Acl451, Pari201 Cleanup Criteria and Pari 213 Risk-
based Screening Levels: Residential and Non-Residential 

Generic Cleanup Criteria ' 

Non-Residential Groundwater 

DrinkinE t^ater Surface Water 

interface 

Groundwaler 

Contact 

MW-IOID 

WC-56393-1025n-/V-01S 

10/25,2011 

MW'WID 

WC-56393-0206I2-/V-038 

y4<!012 

MW-IDID 

WG-56393-042772-/V-057 

4/27/2012 

MW-IOID 

WC-56393.0725I2-/V-095 

7/2V21)12 

MW-IOTD 

GW-56393-302312-/V-133 

10/23/20U 

PCBs 

Aroclor-1016 

AiX)clor-1221 

Aroclor-1232 

Arw:lor-1242 

ArTClor-1248 

Aroclor-1254 

Anxlor-1260 

Total PCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

Cg/L 

lig/L 

Kg/L 

I<B/L 

lig/L 

Hg/L 

re/L 
lig/L 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.0051 U 

0.011 U 

0.0051 U 

0.O051 U 

0.0051 U 

0.0051 U 

0.0051 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

Dioxiits 

1,2,3,4,6,7,8-HcptacIilorodibenzofuran (HpCDF) ug/L 

l,2,3,4,7,8,9-Heptachion3dibenzofuran (HpCDF) Jjg/L 

Total heptachlorodibenzofuran (HpCDF) Itg/L 

1,2,3,4,6,7,8-HepUichlorodibenzo-p-dio.xin (HpCDD) ug/L 

Total heptachlortjdibenzo-p-dioxin (HpCDD) Mg/L 

l,23,4,7,8-Hcxachlort3dibenzofiJran (HxCDF) Ug/L 

1,23,6,7,8-Hexachlortxlibenzofuran (HxCDF) pg/L 

1,23,7,8,9-Hexochlorxjdibenzofuran (HxCDF) lig/L 

2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) ng/L 

Total hexachlorDdibeiu^ofuran (HxCDF) ng/ L 

l,2,3,4,7,8-Hexachlort>dibenzo-p-dioxin (HxCDD) pg/L 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) pg/L 

l,2,3,7,8,9-Hexach]ort3dibenzo-p-dioxin (HxCDD) pg/L 

Tolal hoxachlorodibenzo-p-dioxin (HxCDD) Pg/L 

1,2,3,4,6,7,8,9-Oclachlorodibcnzofuran (OCDF) pg/L 

1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) pg/L 

L2,3,7,8-Pentaclilort)dibenzofuran (PeCDF) pg/L 

23,4,7,8-Pentach]ort3dibenzofuran (PcCDF) pg/L 

Tolal penlachlorodibenzofuran (PeCDF) Pg/L 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) pg/L 

Total penlacfilorodibcnzo-p-dioxin (PeCDD) Pg/L 

Tolal letrachlorodibenzofuranCrCDF) pg/L 

2,3,7,8-Tetrachlorodibenzofuran CTCDF) pg/L 

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) pg/L 

Tolal tetrachlorodibcnzo-p-dioxin n"CDD) Pg/L 

Toxic Equivalents Pg/L 0.00001 0.00001 

0.000026 U 

0.000026 U 

0.000026 U 

0.000026 U 

0.00000186 J 

0.000026 U 

0.000026 U 

0.000026 U 

0.000026 U 

0.000026 U 

0.000026 U 

0.000026 U 

0.000026 U 

0.000026 U 

0.0000521 U 

0.0000521 U 

0.000026 U 

0.000026 U 

0.000026 U 

0.000026 U 

0.000026 U 

0.0000104 U 

0.0000104 U 

O.OOOOltM U 

0.0000104 U 

0.0 

0.000024 U 

0.000024 U 

0.000024 U 

0.0000579 

0.00025 

0.000024 U 

0.000024 U 

0.000024 U 

0.00000175 J 

0.000024 U 

0.000024 U 

0.000024 U 

0.000035 

0.000264 

0.00000376 J 

0.0000655 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.0000999 

0.00000481 U 

0.00000181 U 

0.00000481 U 

0.00000481 U 

0.000004254 



TABLE 2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 -

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 
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Sample Location: 

Sample Idenli/icalion: 

Sample Date: 

Sompie Type: 

MichiRQn Act 451, Pari 201 Cleanup Criteria nnd Pnrl 213 Risk-
based Screening Levels: Residential and Non-Rcsidcnlial 

Generic Cleanup Criteria ^' 

Non-Residential 
Dnnking Water 

Groundwaler 

Surface Water 

Inlcrface 

Groundwater 

Contact 

MW-IOIS 
WC'56393-1025n-JV-019 

W/25A0U 

MW-IOIS 

WG-56393-020612-IV-037 

2/e/2012 

MW-IOIS 
WG-56393-042712-IV-056 

4/27/2012 

MW-IOIS 

WG-56393-072512-JV-O04 

7/25/mn 

MWAOIS 
C W-56393-102312-rV-] 12 

10/2J^20I2 

' Vohtile Organic Coiiipoiiiids 
Acetone 
Benzene 

Bromodichloromelhane 
Bromoform 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
Carbon disulfide 
Carbon Iclrachloridc 
Chloro benzene 
Chloroethane 

Chloroform (Trichloro me thane) 
Chloromethane (Methyl chloride) 
l,2-Dibromo-3-chloropropane (DBCP) 
D' b ro moc hloro m ct ha ne 
1,2-Dibromoclhane (Ethylene dibromide) 
1,2-D i ch lorobc nze n c 
1^-Dichlorobcnzene 
li-l-Dichlorobcnzcnc 
Dichlorodifluoromelhano (CFC-12) 
1,1-Dichloroclhnne 
1,2-DichIoroethane 
1,1-Dichloroctliono 
cis-1,2-Dichloroethene 
Iran5-1,2-Dichloroelhene 
1,2-DichIoropropane 
cis-l,3-Dicliloropropcne 
irans-l,3-Dichloropropcnc 
Ethylbenzene 
2-Hexanone 
L-iopropyl benzene 
Methyl ten butyl ether (MTBE) 
4-Mcthyl-2-pentan6ne '̂ ' 
Methylene chloride 
Styrene 

1,1,2,2-TelrQchloraelhane 
Tctrachloroethenc 
Toluene 

1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
I,l,2-Trich!oroetlw>ne 
Trichloroclhene 

Trichlorolluoromethane (CFC-ll) 
Vinyl chloride 
o-Xylene 
n\&p-Xylenes 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
PS/L 
PB/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PC/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/C 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

pg/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

2100 
5 
80 
80 
29 

38000 
2300 

5 
100 
1700 
80 

1100 
0.2 
60 

0.05 
600 
19 
75 

4800 
2500 

5 
7 
70 
100 
5 

74 
2900 
2300 
40 

5200 
5 

100 
35 
5 

790 
70 
200 
5 
5 

7300 
2 

280 
280 

1700 
200 

ID 
ID 
35 

2200 

ro 
45 
25 

1100 
350 
ID 

ID 
5.7 
13 
28 
17 
ID 
740 
360 
130 
620 
1500 
230 

-18 
ID 
28 

7100 

ID 
1500 
SO 
78 
60 
270 
99 
89 
330 
200 

13 
41 
41 

31000000 
11000 
14000 
140000 
70000 

240000000 
1200000 

4600 
86000 
440000 
150000 
490000 

390 
18000 

25 
160000 

2000 
6400 

300000 
2400000 
19000 

nooo 
200000 • 
220000 
16000 

170000 
5200000 

56000 
610000 

13000000 
220000 
9700 
4700 
12000 

530000 
19000 

1300000 
21000 
22000 

1100000 
1000 

190000 
190000 

R 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

R 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

o.sou 
•R 

0.50 U 
2.0 U 

O.SOU 

o.sou 
0.50 U 
0.50 U 
O.SOU 
0.50 U 
0.50 U 
O.SOU 
0.50 U 
O.SOU 
O.SOU 
O.SOU 
O.SOU 

R 

2.0 U 
O.SOU 

R 
2.0 U 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

2.0 U 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

O.SOU 

0.50 U 

0.50 U 
0.50 U 
O.SOU 
O.SOU 

R 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 

2.0 U 
O.SOU 

2.0 U 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
0.50 U 
O.SOU 

20 U 
2.0 U 

O.SOU 

R 
2.0 U 

O.SOU 
O.SOU 
O.SOU 
O.SOU 

2 0 U 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 

O.SOU 
O.SOU 
O.SOU 

O.SOU 
R 

O.SOU 
0.50 U 
O.SOU 
O.SOU 
O.SOU 
O.SOU 

2.0 U 
O.SOU 
2.0 U 

O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
0 50U 
O.SOU 
O.SOU 
O.SOU 
O.SOU 

• 0.50 U 
O.SOU 

R 

2.0 U 
0 50U 

20 U 

2.0 U 
O.SOU 
O.SOU 
O.SOU 
O.SOU 

2.0 U 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 

20 U 
O.SOU 
O.SOU 
O.SOU 
O.SOU 

R 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
0.50 U 
0.10 J 
2.0 U 

O.SOU 
2.0 U 

O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
0.50 UJ 
O.SOU 
O.SOU 
20 U 
2.0 U 

O.SOU 
20 U 
2.0 U 

O.SOU 
O.SOU 
O.SOU 
O.SOU 
2.0 U 

O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 

20 U 
O.SOU 
O.SOU 
O.SOU 
O.SOU 

R 
O.SOU 
O.SOU 
O.SOU 
0.50 U 
O.SOU 
O.SOU] 

2.0 U 
O.SOU 

2.0 U 
O.SOU 
0 50U 
O.SOU 
O.SOU) 
O.SOU 
0 50U 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 

20 U 
2.0 U 

O.SOU 

20 U 
2.0 U 

O.SOU 
O.SOU 
O.SOU 
O.SOU 

2.0 U 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 
O.SOU 



TABLE 2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 - 2012 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 6 of 60 

Sample LocaLon: 
Sample Identification: 
Sample Date: 
Sample Type: 

MidiiRnn Act 451, Part 201 Clconup Criteria and Part 213 Risk-
bnsed Screemng Levels: Residential and Non-Residential 

Generic Cleanup Criteria^' 

Non-Resident.al 

Drinking Water 
Icr Ground' 

Surface Walei 

Inlcrface 

AfW-lOIS 

WC-56393-W2511-JV-019 
10/25/1011 

MW-lOlS 

WG.S6393.020612.JV-037 

2/^012 

MW-IOIS 

WC-56303-(M2712-JV-056 

4/17/1012 

MWAOIS 

WC-56393-O72S72-/V-0M 

7/75/2011 

MWAOIS 

GW-563g3-102312-/V-112 

10/22/1011 

Sctni-Volatile Orgnmc Compounds 

Acennphlhcnc 
Accnaphlhylene 
Anthracene 
Benzci(a)anlliraccne 
Benztj(a)pyrene 
BenzQ(b)nuoranthenc 
Benzci(g,|,,i)perylcnc 
Benzci(k)niioranthene 
Butyl bcnzylphlhalate (BBP) 
Carbazole 
4-ChlDro-3-melhytphenoI 
bi5(2-Chloroethyl)ether 
2-Chlorophenol 
Chrysene 
Dibenz(a,h)antliracene 
Dibenzofuran 
3,3'-Dichlorobcnzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimcihylphtholatc 
2,4-DimelhylphenoI 
Di-n-bulylphlhalBle(DBP) 
4,6-Diui[ro-2-mcthylphonol 
2,4-Dinilrololuene 
Di-n-oclyi phthalate PnOP) 
bis(2-Elhylhexyl)phlhalale (DEHP) 
Fluoranlhcnc 
Fluorcne 
Hexachlorobenzene 
Hexachlorobuladicne 
Hexnchlorocyciopenbdiene 
Hcxa chloroethane 
lndeno(l,2,3-cd)pyrenc 
Isophorone 

2-Mcihylnaphlhalcnc 
2-Meihylplicnol 
4-Meihylphenol 
Naphthalene 
Nitrobenzene 
2-Nitroplienol 
N • Ni I rosod i-n-p ro py la m ine 
N-Ni(rosodiphcnylamine 
Pcnlachlorophcnol 
Phcnanthrcne 
Phenol 
Pyrenc 

2,4,S.Trichlorophenol 
2,4,6-Tr 1 ch I o rop he nol 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PC/L 
Pg/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
I'g/L 
PE/L 
PE/L 

PE/L 
PC/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PS/L 

3800 
150 
43 
8.5 
5 

1.5 
1 
1 

2700 
350 
420 
8.3 
130 
1.6 
2 
ID 
4.3 
210 

16000 
210000 
1000 
2500 
20 
32 
380 
6 

210 
2000 

1 
42 
50 
21 
2 

3100 
750 
1000 
1000 
1500 
96 
58 
5 

1100 
1 

150 
13000 
140 
2100 
470 

38 
ID 
ID 
ID 
ID 
ID 

67 
10 
74 
1 

• IS 
ID 
ID 
4 

0.3 
11 
110 

380 
97 

ID 
25 
1.6 
12 
0.2 

0.053 

ID 
67 
ID 

1300 
19 
30 
30 
11 
180 
ID 

G,X 
2 

450 
ID 

5 

4200 
3900 
43 
94 
1 

1.5 
1 
1 

2700 
7400 

79000 
5700 
94000 

1.6 
2 
ID 
ISO 

48000 
1100000 
4200000 
520000 
11000 
9500 
8600 
400 ' 
320 
210 
2000 
4.6 
400 
1600 
1900 

2 
990000 
25000 
810000 
810000 
31000 
nooo 
79000 
360 

35000 
200 . 
1000 

29000000 
140 

170000 
10000 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
020 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 

049 U 
0.20 U 
0 20U 
3.9 U 
O20U 
2.0 U 
0.20 U 
0.20 U 
0.98 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.98 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
049U 
0.49 U 
O20U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.98 U 
0.20 U 
049 U 
0.20 U 
0.49 U 
0.49 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 

. 0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.20 U 

2.0 U 
0.49 U 
0.20 U 
0.20 U 
3.9 U 
0.20 U 
2.0 U 

0.20 U 
0.20 U 
0.97 U 

• 0.20 U 
0.20 U 
0.20 U 
0 20U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 
0.49 U 
0.20 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.49 U 



TABLE 2 
S U M \ U L R Y O F GROUNDWATER SAMPLING RESULTS OCTOBER 2011 - 2012 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 7 of 60 

Sample Location: 
Sample Identification: 
Sample Date: 

Sample Typje: 

MichiRon Act-lSl, Pari 201 Cleanup Crilcria and Pari 213 Risk-
based Screening Levels: Residential and Non-Residential 

Generic Cleanup Criteria "* 

Non-Residential 

Drir\king Water 

Groundwater 
Surface Waler 

Interface 

Groundwaler 
Contact 

MW-IOIS 

WC-56393-102511-fV-019 
10/25/2011 

MW-107S 
WC-S6393-020612-;V-037 

V^Oll 

MW-IOIS 
WC-56393-CM2 712-/V-<J56 

4/21/1011 

MW-IOIS 

WC-56393-072512-/V-094 

7/15/1012 

MW-IOIS 

GW-56393'102312-p/-112 

10/23/2012 

PCBs 
Arodor-1016 
Aroclor-1221 
Arodor-1232 
Arodor-1242 
Aroclor-1248 
Arodor-12S4 
ArocIor-1260 
Total PCB: 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

I'g/L 
Pg/L 
t^E/L 
PS/L 
ME/^ 
Pg/L 
fig/L 
CB/L 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

ND 

0.021 U 
0 041 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 

ND 

0.020 U 
0.040 U 
0.020 U 
0 020U 
0.020 U 
0.020 U 
0 020U 

ND 

0.0051 U 
0.011 U 
0.0051 U 
0.0051 U 
0.0051 U 
0.0051 U 
0.0051 U 

ND 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

ND 

Dioxins 
1,2,3,4,6,7,8-HeptachIorodibenzoruran (HpCDF) jig/L 
l,2,3,4,7,8,9-Heptaclilorodibcii2.oriiran (HpCDF) ug/L 
Total heptachlorodibenzofuran (HpCDF) l^g/L 
1,2,3,4,6,7,8-Hcplachlorodihenzo-p-dioxin (HpCDD) ug/L 
Tolal heptflchlorodibonzo-p-diojcin (HpCDD) i^g/L 
1,2,3,4,7,8-HexadilDrodibenzDfuran (HxCDF) fig/L 
1,2,3,6,7,8-Hcxachlorodibcnzofuran (HxCDF) fig/L 
1,2,3,7,8,9-Hexadilorodibcnzofuran (HxCDF) yt^/L 
23,4,6,7,8-Hcxachlorodibenzofuran (HxCDF) Mg/L 
Total hexachlorodibenzofuran (HxCDF) Mg/L 
1,2,3,4,7,8-Hcxnchlorodtbenzo-p-dioxin (HxCDD) fig/L 
1,2,3,6,7,8-Hexnchlorodibenzo-p-dioxin (HxCDD) |ig/L 
l,2A7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) ug/L 
Tolal hexachlorodibcnzo-p-dioxin (HxCDD) fig/L 
l,2,3,4,6,7,8,9-Octachlorodibenzofuran(OCDF) jig/L 
l,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin(OCDD) ug/L 
1,2,3,7,8-Penlachlorodibenzofuran (PeCDF) jig/L 
2,3,4,7,S-Pentachlorodibcnzofuran (PeCDF) jig/L 
Total pcntachlorodibenzofuran (PeCDF) Cg/L 
1,2,3,7,8-Penlachlorodibenzo-pKliDxin (PcCDD) ug/L 
Total pentachlorodibcnzo-p-dioxin (PeCDD) Ug/L 
Total tetrachlorodibenzofuran(TCDF) ug/L 
2,3,7,8-Tetradilorodibenzofuran (TCDF) [ig/L 
2,3,7,8-Tctrachlorodibenzo-p-dio)iin (TCDD) (ig/L 
Total letradilorodibonzo-fj-dioxin (TCDD) Mg/L 

Toxic Equivalents Mfi/^ 

0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.000049 U 
0.000049 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000098 U 
0.0000098 U 
0.0000093 U 
0.0000098 U 

0.0 

0.000024 U 
0.000024 U 
0.000024 U 
0.0000547 U 
0.000239 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000029 U 
0.000215 

0.0000481 U 
0.0000642 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000081 U 

0.00000481 U 
0.00000481 U 
0.00000481 U 

O.O000OS9 
0.0 
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Sample Location: 
Sample Identificntioa 
Sample Date: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Pan 213 Risk-
based Screening Levels: Residential and Non-Residential 

Generic Cleanup Criteria " ' 

Non-Residential 
Drinking Water 

Groundwater 

Surface Water 

Interface 

Groundwater 
Contact 

AfW-lOIS 
WG-56393-7025J1-/V-019 

10/25/1011 

MW-IOIS 
WC-56393-Q10611-JV-037 

2/i/lQll 

MW-IQIS 

WG.56393-0427I2-/V-056 
4/11/1012 

MW-IOIS 

WG-56393-Q72512'JV-094 

7/25/1012 

MW-IOIS 

GW-56393-102312'JV-lll 

10/23/2012 

Metals 

Aluminum 
Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 
Chromium 
Chromium VI (hexavalent) 
Cobalt 
Copper 
I ron 

Lead 

Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

General Chemistry 

Cyanide (amenable) 
Cyanide (tolal) 

Field Parameters 
Conductivity 

Dissolved Oxygen (DO) 
Oxidation Reduction Potential 
pH 
Temperature 
Turbidity 

pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PB/L 
PE/L 

mS/cm 

" E / L 
niUivolt 

s.u. 
DegC 
NTU 

50 
6 
10 

2000 
4 
5 

100 
100 
100 
1000 
300 
4 

1100000 
50 
2 

100 
50 
98 

350000 
2 

62 
5000 

200 
200 

6.5-8.5 

130 
10 

1400 
41 
5.1 

11 
11 
100 
23 

34 

5200 
0.0013 

130 
5 

0.2 

3.7 
27 
310 

5.2 

6.5-8.5 

-

64000000 
68000 
4300 

14000000 
290000 
190000 
460000 
460000 
2400000 
7400000 
S8000000 
. ID 

1000000000 
9100000 

56 
74000000 
970000 

1500000 
1000000000 

13000 
970000 

110000000 

57000 
57000 

_ 
_ 
_ 
_ 
_ 
_ 
_ 
_ 
_ 
_ 
_ 
-

24200 

_ 
0.001 u 

_ 
_ 
_ 

23800 

_ 
_ 
-

10 u 

0.696 
3.58 
-297 
7.01 
16.19 

7.0 U 

0.050 U 
0.50 U 

77.0 

0.020 U 
0.020 U 

0.20 U 

10 U] 
0.034 
0.40 
54.4 
0.060 
24800 

2.26 

0.00327 U 
0.24 U 
0.4 J 

0.020 U 

23500 
0 0200 U 

0.200 U 
0.94 U 

10 U 
10 0 

7.23 

9.2 

<3.69 

25400 

0.00129 U 

10 U 
10 U 

76 U 
0.050 U 

0.3 J 
89.0 

0.020 U 
0.020 U 
0.20 U 

ZOU 
0.105 
0.45 
43.0 

0 046U 
24900 
2.790 

0.00062 J 
0.81 U 
1.0 U 

0.020 U 
21600 

0.020 U 
0.20 U 

0.7 U 

10 U 
10 U 

0.901 

5.18 

24100 

OOOIU 

10 U 

10 U 

0.788 
2.57 
122.6 
7.02 
16.04 
1.10 

Notes; 

f̂ ' Cleanup criteria idcniilied by MDEQ RRD Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
amended. 

'^'AISO known as Methyl isobutyl ketone (MlBl^. 

U - Not present at or above tlie associated value. 
J - Estimated concentration. 
UJ - Estimated reporting limiL 
K - Rejected. 
I I] - Exceeds Cjcneric Cleanup Criteria. 

Superscript letter notes the criterion exceeded. 
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Sample Location: 

Sample Identification; 

Sample Dale: 

Sample Type: 

Michigan Act 451, Pari 201 Cleanup Criteria and Pari 213 Risk-
based Screening Levels; Residcnlial and Non-Residential 

Generic Cleanup Criteria ' 

Non-Residential 

Drinking Water 

Groundwater 

Surface Water 

Interface 

Groundwater 

Contact 

MW-102D 

WG-S6393-102531-/V-022 

10/25/2011 

MW-102D 

WG'56393-0206n-}V-040 

T/enoii 

MW-102D 

WG-56393-042512-JV-059 

4/25/2012 

MW-102D 

WG-56393-072312-]V'076 

7/23/2012 

MW-102D 

GW-56393-102312-IV-110 

10/23/2012 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromodichloromelhane 

Bromoform 

Bromomethane (Melhyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon telrachloride 

Chlorobenzene 

Chloroethane 

Chloroform (TrichJoromethane) 

Chloromethane (Methyl chloride) 

l,2-Dibromo-3-chloropropane (DBCP) 

Dibromochlorome thane 

1,2-Dibromoethane (Ethylene dibromide) 

1,2-Didilorobenzone 

1,3-D ic h 1 o robe nze ne 

1,4 - D ichl o robe nze ne 

Dichlorodinuoromelhane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichioroethene 

cis-l,2-Dichloroelhene 

lrans-l,2-Dlchloroethene 

1,2-Dichloropropanc 

cis-1,3-Dichloropropenc 

lrans-l,3-Dichloropropcnc 

Ethylbenzene 

2-Hexanone 

Isopropyl benzene 

Methyl tert butyl ether (MTBE) 

4-Melhyl-2-pentanone ^' 

Methylene chloride 

Styrene 
1,1,2,2-Tctrachloroc thane 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,1,1-Trie hi o roc tha ne 

1,1,2-TrichloroeLhane 

Trichioroethene 

Tnchlorofluoromelhanc (CFC-11) 

Vinyl chloride 

o-Xylene 

m&p-Xylenes 

PE/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 

PS/L 
Pg/L 
Pg/L 
PS/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 

Pg/L 

2100 

5 

80 
80 
29 

38000 
2300 

5 
100 
1700 
80 

1100 
0.2 
80 

0.05 
600 
19 
75 

4800 
2500 

5 
7 
70 
100 
5 

74 

2900 
2300 
40 

5200 
5 

100 
35 
5 

790 
70 
200 
5 

5 
7300 

2 
280 
280 

1700 

200 

ID 

ID 

35 

2200 

ID 

45 
25 

1100 

350 
ID 

ID 

5.7 

13 

28 

17 

ID 
740 

360 

130 
620 

1500 

230 

18 

ID 

28 

7100 

ID 

1500 

80 

78 

60 

270 

99 

89 

330 

200 

13 

41 

41 

31000000 

11000 

14000 

140000 

70000 

240000000 

1200000 

4600 

86000 

440000 

150000 

490000 
390 

18000 

25 
160000 

2000 

6400 

300000 

2400000 

19000 

11000 
200000 

220000 

16000 

170000 

5200000 
56000 

610000 

13000000 

220000 

9700 

4700 
12000 

530000 

19000 

1300000 

21000 

22000 

1100000 

1000 

190000 

190000 

R 
0.50 U 

0.50 U 

0.50 U 

03011] 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.15 J 

0.50 U 

R 
0.50 U 

2.0 U 
0.50 U 

0^0 U 

050 U 

OJOU 

0.50 U 

OJOU 

OJOU 

0.50 U 

050 U 
050 u 

050 U 

050 U 

050 U 

R 
2.0 U 

050 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

051) U 

R 

050 U 

050 U 

0.50 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

0.50 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

0.50 U 

20 U 

2.0 U 

050 U 

R 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.070 J 

2.0 U 

050 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

050 U 

0.50 U 

050 UJ 

050 U 

R 

050 U 

050 UJ 

050 U 

050 U 

o.nj 
050 U 

R 

050 UJ 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

R 

2.0 U 

050 U 

R 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 UJ 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

050 U 

050 U 

050 U . 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

0.14 J 

050 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

050 U 

20 U 

. 2.0 U 

0.50 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

20 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

R 

050 U 

050 U 

050 U 

050 U 

0.14 J 

050 UJ 

2.0 U 

0.50 U 

2.0 U 

050 U 

050 U 

050 U 

050 UJ 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

050 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

0.16 J 

2.0 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

050 U 

050 U 
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Sample Location: 

Sample Identification: 

Sample Date: 

Sample Type: 

Michigan Acl 451, Part 201 Cleanup Crilcria and Pari 213 Risk-

based Saeening Levels: Residential and Non-Residential 

Generic Cleanup Criteria '" 

Non-Rcsidenlial Groundwater Groundwater 

Drinking Water Surface Waler Contact 

interface 

a b e 

MW-102D 

WG-56393-1025 n-/V-022 

10/25/1011 

MW-102D 

WG-56393-020612'P/-040 

2/6/1012 

MW-102D 

WG-56393'042512-} V-059 

4/25/2012 

MW-102D 

WG-56393-072312 -/V-076 

7/23/2012 

MW-302D 

GW-56393-702312-yV-n0 

70/23/2072 

Semi-Volatile Organic Compounds 

Accnaphthene 

Acenaphthylenc 

Anthracene 

Bcnzo(a)anthracene 
Ben2o(a)pyrene 
Bcnzo(b)fluoranthenc 
Bcnzo(g,h,i)perylene 
Benzo(k)fluoranthcnc 
Butyl benzyl phtha laic (BBP) 
Carbazole 

4-Chloro-3-melhylphenol 
bis(2-Chloroethyl)elhcr 
2-ChlorophonoI 
Chrysene 

Dibcnz(a,h)anUiracene 
Dibenzofuran 
3r3'-DichIorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimethyl phthalate 
2,4-DimethylphenoI 
Di-n-butylphthalate (DBP) 
4,6-Diniln>2-mcthylphcnol 

. 2,4-Dinilrotoluene 
Di-n-oclyl phthalate (DnOP) 
bis(2-ElhylhexyI)phthalate (DEHP) 
Fluorantlrene 
Fluorcne 

Hexachlorobenzene 
Hexachlorobuladicne 
H ex a clil o rocy cl o pe n to d i e ne 
Hexachloroe thane 
I n de no(l ,2,3-cd) py rene 
Isophorone 
2-Melhyl naphthalene 
2-MetIiy I phenol 
4-Methylphenol 
Naphthalene 
Nitrobenzene 
2-Nilrophenol 
N-N i If osod i-n-propy ia m i nc 
N-Nitr05odiphcnylamine 
PentachJorophenol 
PhenanUnrene 
Phenol 
Pyrene 

2,4,5 Trichlorophenol 
2,4,6-Trlchlorophenol 

PS/L 
PE/L 

Pg/L 
Pg/L 
PE/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 

PE/L 

PS/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 
PS/L 

3800 
150 
43 
85 
5 

15 
1 

1 
2700 
350 
420 
8.3 
130 
1.6 

2 
ID 
45 
210 

16000 
210000 
1000 

2500 
20 
32 
380 
6 

210 
2000 

1 
42 
50 
21 

2 
3100 
750 
1000 
1000 
1500 
9.6 
58 
5 

1100 
1 

150 

13000 
140 
2100 
470 

ID 

ID 

ID 

7.4 

1 

18 

ID 

ID 

380 
9.7 

ID 

25 

1.6 

12 

0.2 

0.053 

ID 

6.7 
ID 

1300 

19 

30 

180 

ID 

450 
ID 

4200 

3900 

43 

2700 
7400 
79000 
5700 
94000 

1.6 
2 

ID 

180 

48000 
1100000 

4200000 

520000 

11000 
9500 

8600 

400 

320 

210 

2000 

4.6 
400 
1600 

1900 
2 

990000 

25000 

810000 

810000 
31000 

11000 

79000 
360 

35000 

200 

1000 

29000000 
140 

170000 

10000 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
OJOU 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 

0.48 U 
0.20 U 
0.20 U 
3.9 U 

0.20 U 
2.0 U 

0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.48 U 
0.030 J 
0.20 U 
0.48 U 
0.20 U • 
0.20 U 
0.96 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
048 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.030 J 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 

0.49 U 
0.20 U 
0.20 U 
3.9 U 

0.035 J 
2.0 U 

0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 
0.49 U 
0.044 J 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.49 U 
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Sample Location: 

Sample Identification: 

Sample Date: 

Sample Type: 

Michisan Act 451, Part 201 Cleanup Criteria and Part 213 Risk-
based Screening Levels: Residential and Non-Residenda] 

Generic Cleanup Criteria'' ' 

Non-Residential Groundwater 

Drinkins Water Surface Water 

Interface 

a b 

Groundwater 

Contact 

MW-102D 

WC-56393-1025n-/V-022 

10/2£W0II 

MW-102D 

WG-56393-020632-/V-040 

2/G/in2 

MVJ-102n 

WG-56393-0425I2-/V-059 

4/25/2012 

MIV-102D 

WC-56393-072332-/V-076 

7/23/2012 

MIV-I02D 

GW-56393-I023I2-/V-110 

10/23/2012 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

ArocIor-1242 

Art)clor-1248 

Art)clor-1254 
Art)Clor-1260 

Total PCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

PS/L 

PE/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

Dioxins 

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) pg/L 

1,2,3,4,7,8,9-Heplachlorodibenzofuran (HpCDF) jig/L 

Total heptacldorodibenzofuran (HpCDF) Pg/L 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) pg/L 

Tolal heptachlorodibenzo-p-dioxin (HpCDD) Pg/L 

1,2,3,4,7,8-Hcxachlorodibenzofuran (HxCDF) jig/L 

1,2,3,6,7,8-Hcxachlortidibenzofuran (HxCDF) ug/L 

l,2,3,7,8,9-Hexachlorodibcn2ofuran (HxCDF) ug/L 

2,3,4,6,7,8-HexachlorodibcnzoIuran (HxCDF) ug/L 

Total hexachlorodibenzofuran (HxCDF) Pg/L 

1,2,3,4,7,8-HcxachIorodibenzo-p-dioxin (HxCDD) jig/L 

1,2,3,6,7,8-HexachIortjdibenzo-p-dioxin (HxCDD) pg/L 

1,25,7,8,9-Hoxachlorodibenzo-p-dioxin (HxCDD) jig/L 

Total hexad\lorodibenzo-p-dioxin (HxCDD) Pg/L 

1,2A4,6,7,8,9-Ocbchlorodibenzofuran (OCDF) ug/L 

l,2,3,4,6,7,8,9-Octachlorodiben20-p-dioxin (OCDD) ng/L 

l,2A7,8-Pentachlorodibenzofuran (PeCDF) ug/L 

2,3,4,7,8-Pcntachlorodibenzofuran (PeCDF) pg/L 

Total penlachlorodibenzofuran (PeCDF) PS/L 

1,2,3,7,8-Penlachlorodibenzo-p-dioxin (PeCDD) jig/L 

Total pentachlorodibenzo-p-dioxin (PeCDD) PS/L 

Total tetrachlorcidibcnzofuran (TCDF) Pg/L 

2,3,7,8-Tetrachlorodibenzofuran (TCDF) ug/L 

2,3,7,8-TetrachJorodiben20-p-dioxin (TCDD) Ps /L 

Tolal tetrachlorodibenzop-dioxin (TCDD) Pg/L 

Toxic Equivalents Pg/L 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.0000481 U 
0.0000481 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000962 U 
0.00000962 U 
0.00000962 U 
0.00000962 U 

0.0 

0.00000836 J 
0.000024 U 
0.000026 
0.0000614 
0.000201 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000944 J 
0.00000835 J 
0.00000495 J 
0.0000236 J 
0.000176 

0.0000197 J 
0.000192 

0.000024 U 
0.000024 U 
0.000024 U 

0.00000211 J 
0.0000582 

0.00000481 U 
0.00000481 U 
0.00000481 U 
0.00000481 U 
0.000005443 
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12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 
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Sample Location: 

Sample Identification: 

Sample Date; 

Sample Type; 

Michigan Act 451, Part 201 Cleanup Criteria and Part 213 Risk-
based Screening Levels: Residential and Non-Residential 

Generic Cleanup Critena " . 

Non-Residential 

Drinking Water 

Groundwater 

Surface Wutor 

Interface 

b 

Groundwater 

Conlacl 

WC-56393-702571-JV-Q22 

10/25/2011 

MW-702D 

WC-56393-02067 2-/V-040 

V ^ O l l 

MW-IOID 

WG-56393-042512-/V-059 

4/15/lOn 

MW-102D 

WG-5G393-072312-JV-076 

7/23/1012 

MW-102D 

GW-56393-102312-JV-110 

10/23/lOn 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Chromium VI (hexavalent) 

Cobalt 

Copper 

Iron 

Lead 

Magncsiun\ 
Manganese 

Mercury 

Nickel 

Selenium 
Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

General Chemistry 

Cyanide (amenable) 

Cyanide (total) 

Field Parameters 

Conductivity 

Dissolved Oxygen (DO) 

Oxidation Reduction Potential 

pH 
Temperature 

Turbidity 

PE/L 

PE/L 
Pg/L 

PS/L 
PB/L 
PS/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 

PS/L 
PE/L 
P£/L 
Pg/L 
Pg/L 
PE/L 

PE/L 
PE/L 
Pg/L 

PS/L 
PS/L 
PE/L 

Pg/L 

Pg/L 

mS/cm 

mg/L 
nillivoll 

s.u. 
DegC 
NTU 

50 
6 

10 
2000 

4 
5 

100 
100 
100 
1000 
300 
4 

1100000 
50 
2 

100 
50 
98 

350000 
2 

62 
5000 

200 

200 

. 

65-&5 

34 

5200 

0.0013 

130 

64000000 

68000 

4300 

14000000 

290000 

190000 

460000 

460000 
2400000 
7400000 

58000000 
ID 

lOOOOOOOOO 

9100000 

56 

74000000 

970000 

1500000 

lOOOOOOOOO 

13000 

970000 

IIOOOOOOO 

57000 

57000 

2 2 7 0 0 

0.001 U 

' j ' 

-34.4 

7.30 

15.84 

3.02 

35 
0.050 U 
0.21 J 

705 

0.020 U 
0.008 J 

0.14 J 

2.0 UJ 

0.029 

053 

20.0 U 
0.048 

23800 

0.40 

0.001 U 

0.191 

0.2 J 
0.020 U 

21800 

0.0200 U 
0.107 J 

0.67 

10 U 

10 U 

128 

721 

22800 

0.00084 J 

10 U 

10 U 

0.785 

• 2.53 

209 

6.88 

11.9 

<0.63 

3.6 
0.050 U 

0.2 J 
67.1 

0.020 U 
0.010 J 
0.191 
2.0 UJ 
0.071 

0.30 

8.0 J 
0.065 
22800 
0.291 

0.00026 J 

0.60 
1.0 U 

0.020 U 
19400 

0.020 U 

O.IOJ 
1.0 

10 U 

10 U 

0599 

1.93 

90 

7.18 

20.18 

23200 

0.001 U 

10 U 

10 U 

0.738 
2.40 

120.2 
7.11 

1450 
3.27 

Notes: 

" ' Cleanup criteria identified by fvIDEQ RI^D Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
amended. 

"'Also known as Metliyl isobutyl ketone (MIBK). 

U - Not present at or above the associated value. 

J - Estimated concentration. 

UJ - Estimated reporting limit. 

R - Rejected. 

I 3 . Exceeds Generic Cleanup Criteria. 

Superscript letter notes tjic criterion exceeded. 

056393C10)T2 



TABLE2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 - 2012 

12lh STKEET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 13 of 60 

Sample Localion: 

Sample Identification: 

Sample Date: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 213 Risk-
based Screening Levels: Residential and Non-Residential 

Generic Cleanup Criteria ' " 

Non-Rcsidenlial 

Drinking Water 

Groundwater 

Surface Water 

Interface 

b 

Croundwate 

Contact 

MW-702S MW-702S MW-102S MW-102S MW-102S MW-702S 

WG-56393-1Q1511-JV-020 WG-56393-101511-JV-021 WG-56393-Q10612-JV-039 WG-56393'042512-JV-058 WG-56393-072312-JV-075 GW-56393-102312'fV-109 

10/25/1011 10/25/2011 2/6/1012 4/25/2012 7/23/1012 10/23/2012 

Duplicate 

Volatile Organic Compounds 

Acetone 

Benzene 
Bromodichioromelhone 

Bron:\ofoTm 
Bromomethane (Melhyl bromide) 
2-Bulanonc (Melhyl" thy I kolono) (MEK) 

Carbon disulfide 
Carbon tetrachloride 

Chloro benzene 

Chioroclhanc 
Chloroform (Trichloromothane) 
Chloromethane (Methyl chloride) 
l,2-Dibromo-3-chloropropane (DBCP) 
Dibromochlorome thiine 

1,2-Dibromocthane (Ethylene dibromide) 

1,2-DichlorobenJenc 
1,3-DichIoro benzene 

1,4-Dichlorobenr.ene 
Dichlorodifluon^mclhane tCFC-12) 

1,1-Dichloroethano 

1,2-Dlchloroe thane 

1,1-Dichloroethene 
cis-1,2-DichIoroetherte 
trans-l,2-Dichloroelhene 

1,2-Dichloroprofane 
cis-1,3-Dichloror>ropene 
lrans-l,3-DichIoroprtipenc 

Elliy I benzene 

2-Hcxanone 
Isopropyl benzene 
Methyl tert butyl clher (MTBE) 

4-Mcthyl-2-penianorie 

Methylene chloride 

Styrene 

1,1,2,2-Tetra chloroethane 

Tetrachloroethene 

Toluene 

1,2,4-Trichloro benzene 

1,1,1-Trichloroe tha nc 

l,l,2-Trichloroelhan£! 

Trichioroethene 
Trichiorofluoromethiine (CFC-11) 
Vinyl chloride 

o-Xylenc 

niitp-Xylenes 

pg/L 
Pg/L 
Pg/L 

PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 

PB/L 

2100 
5 

80 
80 
29 

38000 
2300 

5 
100 
1700 
80 

1100 
02 
80 

0.05 
600 
19 

75 
4800 
2500 

5 
7 
70 
100 
5 

74 

2900 
2300 
40 

5200 
5 

100 
35 

5 
790 
70 
200 
5 

5 
7300 

2 
280 
280 

35 

2200 

ID 

45 

25 

1100 

350 

5.7 

13 

740 

360 

620 

1500 

28 

7100 

ID 

1500 

80 

78 

60 

270 

99 

89 

330 

200 

31000000 

11000 

14000 

140000 

70000 

240000000 

1200000 

4600 
86000 

440000 

150000 

490000 
390 

18000 
25 

160000 
2000 
6400 

500000 
2400000 
19000 
11000 
200000 
220000 
16000 

170000 

5200000 

56000 
610000 

13000000 

220000 

9700 
4700 
12000 

530000 

19000 

1300000 

21000 

22000 

1100000 

1000 

190000 

190000 

R 
050 U 
050 U 
050 U 
0.50 U 

R 
050 U 
050 U 
050 U 
050 U 
050 U 
050 U 

R 
050 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
050 U 
050 U 
050 U 
050 U 
050 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

R 
2.0 U 
0.50 U 

R 

2.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

050 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

R 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

2.0 U 

0.50 U 

050 U 

0.50 U 

050 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

050 U 

R 

2.0 U 

050 U 

R 

2.0 U 

050 U 

050 U 

050 U 

0.50 U 

2.0 U 

050 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

0.50 U 

R 

2.0 U 

050 U 

050 U 

050 U 

0.060 J 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

050 U 

0.50 U] 

0.50 U 

R 

0.50 U 

050 UJ 

050 U 

050 U 

050 U 

050 U 

R 

050 UJ 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

R 

2.0 U 

050 U 

R 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 UJ 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

O50U 

0.50 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

050 U 

0.50 U 

20 U 

2.0 U 

050 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

0.50 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

050 U 

050 U 

050 U 

0.50 U 

R 

050 U 

050 U 

050 U 

050 U 

050 U 

050 UJ 

2.0 U 

0.50 U 

2.0 U 

050 U 

050 U 

050 U 

050 U) 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

050 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

0.17 J 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
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12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 
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Saniplc Location; 

Sample Identificatio 

Sample Dale: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 213 Risk-
based Screening Levels: Residential and Non-Residenbal 

Generic Cleanup CrilGria ^\ 

Non-Residential 

Drinking Water 

Groundwaler 

Surface Water 

Interface 

MW-102S MW-102S MW-1Q2S MW-IOIS MW-102S MW-102S 

Groundwaler WC-56393-702571-/V-020 WG-56393-302537-/V-027 WG-56393-0206I2-/V.039 WG-56393-042512-/V-058 WG-56393-072332-/7-075 CW-56393-102372-/V-709 

Contact 10/15/2011 lO/25/lOll 2/1^011 4/25/2012 7/23/2012 10/23/2012 

Duplicate 

Senti-Volatile Organic Compounds 

Accnaphthene 

Accnaphlhylene 

Anthracene 

Be nzo (a) a n Ihr a ce ne 

Bcn2o(a) pyrene 

Ben2o(b)fluorantliene 

Bcnzo(g,h,l)peryIene 

Bcnzo(k)fluoranthenc 

Butyl benzylphlhalale (BBP) 

Carbazole 

4-Chloro-3-me thy I phenol 

bist2-Chloroethyl)othcr 

2-ChlorophenoI 

Chrysene 

Dibenz(a,h)onlhracenc 

Dibenzofuran 

3,3'-DichIoroborLZidine 

2,4-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

2,4 'DI me thy Iphenol 

Di-n-butylphlhalale (DBP) 

4,6-Dinilro-2-methy I phenol 

2,4'Dirulrololuene 

Di-n-octyl phthalate (DnOP) 

bisi2-Elhylhexyl)phtliaIalo (DEHP) 

Fluorantliene 

Fluorcnc 

Hexachlorobenzene 

Hesachlorobuladienc 

He^achlorocyclopcntadlcne 

He.<ach!oroelha nc 

lndeno(l,2,3-cd)pyrcnc 

Isophorone 

2-Melhylnaphthalene 

2-MeLiiy I phenol 

4-MethylphenoI 

Naphthalene 

Nitrobenzene 

2-NilrophenoI 

N-Nitrosod i-n-propy la m i nc 

N-N itrosodiphenyia mine 

Pcnlachlorophcnol 

Phtfnanthrene 

Phenol 

Pyrene 

2,J,5-Trichlorophonol 

2,4,6-Trichlorophcnol 

pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

PE/L 

PE/L 

PE/L 

PE/L 
Pg/L 

Pg/L 

Pg/L 

•pg/L 

Pg/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 
Pg/L 
Pg/L 

PE/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 

PE/L 

3800 

150 

43 

85 

5 

15 

1 

1 
2700 

350 

420 

8.3 

130 

1.6 

2 

ID 
4 5 

210 
16000 

210000 

1000 

2500 
20 

32 

380 

6 

210 

2000 

1 
42 

50 

21 

2 

3100 

750 

1000 

1000 

1500 

9.6 

58 

5 
1100 

1 

. 150 
13000 

140 
2100 

470 

38 

ID 

ID 

ID 

ID 

ID 

-
67 

10 

7.4 

1 

18 

ID 
ID 

4 

0.3 

11 
110 

380 
9.7 

-
ID 

25 

1.6 

12 

0.2 
0.053 

ID 

6.7 

ID 

1300 

19 
30 

30 

11 

180 
ID 

C,X 

2 

450 

ID 

5 

4200 

3900 

43 

9.4 

1 
15 

1 

1 

2700 

7400 

79000 

5700 

94000 

1.6 
2 

ID 

180 

48000 
1100000 

4200000 

520000 

11000 
9500 

8600 

400 

320 

210 

2000 

4.6 

400 

1600 

1900 

2 

990000 

25000 

810000 

810000 

31000 

11000 
79000 

360 

35000 

200 
1000 

29000000 

140 
170000 

10000 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 
0.48 U 
0.20 U 
OJ20U 
3.9 U 
0.20 U 
2.0 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.48 U 
0.040 J 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.48 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.062 J 
0.20 U 
050 U 
0.20 U 
050 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 
0.50 U 
0.20 U 
0.20 U 
4.0 U 
0.049 J 
2.0 U 

0.20 U 
0.20 U 
0.17 J 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
LOU 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
050 U 
0.50 U 
0.054 J 
0.20 U 
050 U 
0.20 U 
OiOU 
1.0 U 
020 U 
050 U 
0.20 U 
050 U 
0.50 U 
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Sample Location: 

Sample Idcnlificalion: 

Sample Date: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 213 Risk-
based Screening Levels: Residential and Non-Rcsidenlial 

Generic Cleanup Crilcria'" MW-I02S MW-702S MW-702S MW-702S MW-102S MW-102S 

Non-Rcsidenlial Groundwater Groundwater WG-56393-I02571-/V-020 WC-56393-702577-/V-fl23 WC-56393-0206J2-/V-039 WG-56393-042572-/V-OSS WG-56393-072372-/V-075 CW-56i393-702372-/V-309 . 

Drinking Water Surface Water Contact 10/25/1011 10/15/1011 2/6/2012 4/25/1011 7/13/2012 10/23/2012 

Interface Duplicate 

Units a b e 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-12S4 

ArQclor-1260 

Total PCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

Dioxins 

1,2,3,4,6,7,8-Heptacl\lorodibcn2ofuran (HpCDF) 

1,2,3,4,7,8,9-Hcptachlorodibonzofuran (HpCDF) 

Total heptachlorodibenzofuran (HpCDF) 

l,2,3,4,6,7,8-HeptaclTlorodibcn7.o-p-dioxin (HpCDD) 

Total heplachlorodibcnzo-p-dioxin (HpCDD) 

1,2,3,4,7,8-Hcxachlorodibenzofuran (HxCDF) 

1,2,3A7,8-Hoxachlorodibcn2ofuran (HxCDF) 

1,2A7,S,9-Hexachlorodibonzofuron (HxCDF) 

2,3,4,6,7,8-Hexachlor'odibenzofuran (HxCDF) 

Total hexachlorodibenzofuran (HxCDF) 

1,2^,4,7,8-Hexa chlorod ibenzo-p-d ioxin (H xCD D) 

1,2,3,6,7,8-Hexachloiodibcnzo-p-dioxin (HxCDD) 

l,2,3,7,S,9-Hexa chlorodibe nzo-p-dioxin (HxCDD) 

Total hexachlorodibonzo-p-dioxin (HxCDD) 

l,2,3,4,6,7,8,9-Octachlorodibenzofuran(OCDF) 

1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) 

l,2A7,8-Pentachlorodibenzofuran (PcCDF) 

2,3,4,7,8-Penlflchlorodibenzofuran (PeCDF) 

Total penlachlorodibenzofuran (PcCDF) 

1,2,3,7,8-Pcntachlorodibenzo-p-dioxin (PeCDD) 

Total penlachlorodibenzo-p-dioxin (PcCDD) 

Total Iclraclilorodibenzofuran (TCDF) 

2,3,7,8-TelrachlorodibenzofuranCrCDF) 

2,3,7,S-Telrachlorodibenzo-p-dioxin(TCDD) 

Total tetrachlorodibcnzo-p-dioxin (TCDD) 

Toxic Equivalents 

pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PE/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PS/L 

0.020 U 

O.MOU 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 
0.020 U 

0.020 U 

ND 

-
-
-
-
_ 
-
-
-
-
-
-
-
_ 
-
-
-
-
-
-
-
-
-
-
-
-

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

ND 

0.0000245 U 

0.0000245 U 

0.0000245 U 
0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 
0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 
0.0000245 U 

0.0000245 U 

0.0000245 U 

0.O0OIH9 U 

0.000049 U 

0.0000245 U 

0.0000245 U 

0.0000245 U • 

0.0000245 U 
0.0000245 U 

0.0000098 U 

0.0000098 U 

0.0000098 U 

0.0000098 U 

0.0 

0.020 U 

0.040 U 
0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

_ 
-
_ 
-
-
-
-
-
-
-
-
_ 
_ 
-

• _ 

-
-
_ 
-
- . 
-
-
_ 
-

0.020 U 
0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.00000586 J 

0.0000245 U 
0.0000126 J 

0.0000445 

0.00019 

0.0000245 U 
0.0000245 U 

0.0000245 U 

0.0000245 U 
0.00000789 J 

0.00000805 J 
0.00000323 J 

0.0000265 
0.000177 

0.00000681 J 

0.0000646 
0.0000245 U 

0.0000245 U 

0.0000245 U 

0.00000318 J 

0.0000785 

0.0000049 U 

0.0000049 U 

0.0000049 U 

0.0000049 U 

0.000005872 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 
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Sample Localion; 

Sample Identification: 

Sample Dale; 

Sample Type: 

Metals 

Aluminum 

Anlimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cliromium VI (hexavalent) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Sole mum 
Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Genera l Chemis t ry 

Cyanide (amenable) 

Cyanide (total) 

Field Pa rame te r s 

Conductivity 

Dissolved Oxygen (DO) 

Oxidation Reduction Polcnlial 

pH 

Temperature 

Turbidity 

Michigan Act 451, Pari 201 Cleanup Criteria and Part 213 Risk-
based Screening Levels: Residential and Non-Residential 

Generic Cleanup Criteria 

pg/L 

Pg/L 

Pg/L 

PE/L 

Pg/L 

PE/L 

PB/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PS/L 

PE/L 

PE/L 

PS/L 

PS/L 

PE/L 

Pg/L 

PE/L 

PE/L 

PE/L 

Pg/L 

Pg/L 

Pg/L 

mS/cm 

mg/L 

nillivoH 

s,u. 

DegC 

NTU 

Non-Residential 

Drinking Water 

° 

50 

6 

10 

2000 

4 

5 

100 
100 

100 

1000 
300 

4 

1100000 

50 

2 
100 

50 

98 

350000 
2 

62 

5000 

200 

200 

Groundwater 

Surface Water 

Interface 

b 

130 

10 

1400 

41 

5.1 

11 
11 

100 

23 

34 

- • 

5200 

0.0013 

130 

5 

0.2 

3.7 

27 
310 

52 

Groundwaler 

Contact 

c 

64000000 
68000 

4300 

14000000 

290000 

190000 

460000 
460000 

2400000 

7400000 
58000000 

ID 

lOOOOOOOOO 

9100000 

56 

74000000 

970000 

1500000 

lOOOOOOOOO 

13000 

970000 
IIOOOOOOO 

57000 

57000 

MW-702S MW'102S MW-1025 MW-102S MW-1025 MW-1Q2S . 

WC-56393-702533-/V-020 WG-56393-702577-/V-023 WC-56393-020672-/V-039 WC-56393-042572-/V-055 WC-56393-072372-/V-075 CW-56393-102372-/V-709 

10/25/2011 10/15/2011 2/6/2012 4/25/1012 7/13/1012 10/13/1012 

Dupl ica te 

-
-
-
-
-
-
-
-
~ 
-
-
-

22800 

_ 
1.0012 

-
-
_ 

19200 

-
_ 
-

5J 

0.670 

0.16 

-i5 

7.16 

18.11 

31.9 

-
-
-
-
-
-
-
-
-
-
-
-

23100 

0.00119 

-
-
-

20200 

-
-
-

1 . ' I ' 

0.670 

0.16 

-15 

7.16 

18.11 

31.9 

3.8 

0.040] 

0.16 J 

79.2 

0.020 U 

0.012 J 

0.05 J 

. 2.0 UJ 

0.176 

059 

52.9 

0.020 
26200 

1 1«- 1 
0.00111 u 

0.49 

1.0 U 

0.020 U 

20300 

0.0200 U 

0200 U 
052 J 

10 U 

] 10 U 

0587 

-
77 

7.02 

• 7 

4.34 

l O U 

l O U 

0.836 

1.92 

81 

6.71 

10.9 

0.050 U 
0.2 J 

91.9 

0.020 U 

0.014 J 
0.09 J 

2.0 UJ 

0.252 

053 

26.2 

0.046 
24000 

1 - 1 
0.00049 J 

1.03 
1.0 U 

0.020 U 
21700 

0.048 

0.05 J 

0.8 

10 U 

10 U 

-
-
-
-
-
-
-
-
-
-
-

24300 

-
0.001 u 

-
-
-

22000 

-
-
-

10 u 

10 u 

0.676 
0.63 
33 

7.03 
24.09 

2.26 

0.79S 

0.44 

112.8 

6.92 

17.16 

1.73 

' ' Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
amended. 

f '̂Also known as Methyl isobutyl ketone (MIBK) 

U - Not presenlalorabove the associated value. 

J - Estimated co nee n tra lion. 

UJ - Estimated reporting limlL 

R-Rejected. 

C" ^ Exceeds Generic Cleanup Criteria. 
Superscript letter notes the criterion exceeded. 
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Sample Location: 

Sample Identification; 

Sample Date: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 

213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria' 

Non-Residential Groundwaler • Groundwater 

Drinking Water Surface Water Contact 

Interface 

MW-103D 

WC-56393-102613 -JV-023 

10/26/1011 

MW-103D 

WG-56393-Q20712-JV-Q43 

2/7/1012 

MW-103D 

WC-56393-02 0 77 2-/V-044 

2/7/2012 

Duplicate 

MW-103D 

WG-56393-042512-JV-060 

4/15/2012 

MW-103D 

WG-56393-Q72312-JV-077 

7/23/2012 

MW-103D 

GW-56393-102312-P/-108 

10/23/1012 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromodichloromelhane 

Bromoform 

Bromometliane (Melhyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetrachloride 

Chloro benzene 

Chloroethane 

Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 

l,2-Dibromo-3-chloropropanc(DBCP) 

Dibroniocliloromelhane 

1,2-Dibromoelliane (Ethylene dibromide) 

1,2-Dichlorohenzene 

1,3-Dichlorobonzene 

1,4-DichIorobcnzene 

Dichlorodifluoromelliane (CFC-12) 

1,1-Dichloroclhane 

1,2-DlchIoroelhane 

1,1-Dichloroelhene 

cis-I,2-Dichloroelhene 

lrans-l,2-Dichloroelhene 

1,2-Dichloropropane 

cis-l,3-Didiloropropene 

trans-l,3-Dichloropropone 

Elhylbenzenc 

2-Hexanone 

Isopropylbenzene 

Melhyl tert buLyl elher (MTBE) 

4-Mcthy 1-2-penta none 

Methylene chloride 

Styrene 

1,1,2,2-TetrachIorocthano 

Tetrachloroetliene 

Toluene 
1,2,4-Tr i c hi oro be nze ne 

1,1,1-Trichloroc thane 

1,1,2-Trichloroe thane 

Trichioroethene 

Triclilorofluorometliane (CFC-11) 

Vinyl cliJoride 

o-Xylenc 

mip-Xylenes 

pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

Pg/L 

PS/L 

PS/L 
PE/L 

PE/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

2100 

5 

80 

80 

29 

38000 

2300 

5 

100 

1700 
80 

1100 
0.2 

80 

0.05 

600 

19 
75 

4800 

2500 

5 
7 

70 

100 

5 

74 

2900 

2300 

40 

5200 

5 
100 

35 

5 

790 

70 

200 

5 

5 

7300 

2 

280 
280 

1700 

200 

ID 

ID 

35 

2200 

ID 

45 

25 

1100 

350 

ID 

ID 
5.7 

13 
28 

17 

ID 

740 

360 

130 

620' 

1500 

230 

18 . 
ID 

28 

7100 

ID 

1500 

80 

78 

60 

270 

99 

89 

330 

200 

13 

41 
41 

31000000 

11000 

14000 

140000 

70000 

240000000 
1200000 

4600 

86000 

440000 
150000 

490000 

390 
18000 

25 

160000 

2000 

6400 

300000 

2400000 

19000 
11000 

200000 

220000 

16000 

170000 

5200000 

56000 

610000 

13000000 

220000 

9700 

4700 

12000 

530000 
19000 

1300000 

21000 
22000 

1100000 

1000 

190000 
190000 

R 

0.50 U 

0.50 U 

0.50 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

0.090 J 

050 U 

2.0 U 
0.50 U 

2.0 U 

0.50 U 

0.50 U 

O.SOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 
• 050 U 

0.50 U 

050 U 

R 

2.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
0.50 U 

R 

0.50 U 
0.50 U 
0.50 U 
0.50 U 

R 
0.50 U 
0.50 U 
0.50 U 
050 U 

0.14 J 
0.50 U 

2.0 U 
050 U 

2.0 U 
050 U 
050 U 
050 U 
050 U 
050 U 
0.50 U 
0.50 U 
0.50 U 
050 U 
050 U 
0.50 U 
0.50 U 
0.50 U 

20 U 

2.0 U 

0.50 U 

R 

2.0 U 
0.50 U 
050 U 
O.SOU 
050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

O.SOU 

R 

050 U 

O.SOU 

0.50 U 

0.50 U 

R 

050 U 

050 U 

0.50 U . 

050 U 

0.16 J 

050 U 

2.0 U 

050 U 

2.0 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

050 U 

O.SOU 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

0.50 U 

R 

2.0 U 

0.50 U 

050 U 

050 U 

0.50 U 

2.0 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

R 

0.50 U 

050 U 

050 UJ 

050 U 

R 

050 U 

0.50 UJ 

050 U 

050 U 

0.13 J 

050 U 

R 

050 UJ 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

O.SOU 

R 

2.0 U 

0.50 U 

R 

2.0 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

2.0 U 

050 UJ 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

050 U 

20 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

0.12 J 

050 U 

2.0 U 

050 U 

2.0 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

20 U 

0.50 U 

0.50 U 

050 U 

050 U 

R 

0.50 U 

050 U 

050 U 

050 U 

0.090 J 

050 UJ 

2.0 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 UJ 

050 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

0.50 U 

20 U 

2.0 U 

050 U 

0.50 U 

0.50 U 

0.20 J 

2.0 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

050 U 

050 U 

050 U 
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Sample Location; 

Sample Identification: 

Sample Date; 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria ' ' ' 

Non-Residential 

Drinking Water 

Groundwater 

Surface Waler 

Interface 

Groundwater 

Contact 

MWA03D 

WG-56393-102611 -JV-023 

10/16A011 

MW-103D 

WC-56393-020712-JV-043 

2/7/2012 

MW-103D 

WG-56393-020 712-/V-044 

2/7/1012 

Duplicate 

MW.103D 

WG-56393-042512-P/-060 

. 4/25/2012 

MW-103D 

WC-56393-072311-IV-077 

7/23/2012 

MW-103D 

GW-56393-lQ2312'}V-108 

10/13/1012 

Semi-Volatile Organic Compounds 

Acenaphlhenc 

Acenaphlhylene 

Anthracene 

Benzo(o)anthracene 
Be nzo(a) pyrene 

Benzo(b)fIuorantlienc 
Benzo(g.h,i)perylene 

Benzo(k)nuoranthenc 

Butyl bcnzylphlhalate (BBP) 
Carbazole 
4-Ci-iloro-3-methyl phenol 

bis(2-Chloroclhyl)elher 

2-Clilorophenol 
Chrysene 

Dibenz(a,h)anll-iracene 
Dibenzofuran 

3,3'- Dichlorobe nzi d i ne 

2,4-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 
2,4-Dimethylphcnol 

Di-n-butyl phtha late (DBP) 

4,6-Dinitro-2-nielhylpheno! 
2,4-Di ni trolol u ene 

Di-n-oclyl phthalate (DnOP) 

bis(2-Elhylliexy])phlhalate(DEHP) 

Fluoranlhono 
Fluorcne 

Hexachlorobenzene 

Hcxachlorobulfldlenc 
Hexacliiorocyclopentadlene 

Hexachlorocliiane 

Indeno(l,2,3-cd)pyrenc 
Isophorone 

2-MelhyInaphlhalene 
2-Melhy[phenol • 

4-Methylphenol 
Naphthalene 

Nitrobenzene 

2-Nitrophcnol 

N-N i trosod i-n-propy la mine 

N-N 1 trosod ipheny la m i ne 

Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

2,4,5-Triclilorophenol 
2,4,6-Trichlorophenol 

pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PE/L 
Pg/L 

PS/L 
PE/L 

PS/L 

PE/L 
PS/L 

PE/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

PE/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 

3800 

150 

43 

85 

5 

15 

1 

1 

2700 

350 

420 

85 

130 
1.6 

2 

ID 

4 5 
210 

16000 

210000 

1000 

2500 

20 

32 

330 

6 

210 

2000 

1 

42 
SO 

21 

2 
3100 

750 

1000 

1000 

1500 

9.6 

58 
5 

1100 

1 

ISO 
13000 

140 

2100 
470 

38 

ID 
ID 

ID 

ID 

ID 

67 

10 

7.4 

1 
15 
ID 

ID 

4 

0 5 

11 
110 

380 

9.7 

ID 

25 

1.6 

12 

0.2 

0.053 
ID 

6.7 

ID 

1300 

19 

30 

30 

11 
180 
ID 

-
G,X 

2 

450 

ID 

5 

4200 

3900 
43 

9.4 

1 

15 

1 

1 

2700 

7400 
79000 

5700 

•94000 

1.6 

2 

ID 
180 

48000 

1100000 

4200000 
520000 

11000 

9500 
8600 

400 

320 

210 
2000 

4.6 

400 

1600 

1900 
2 

990000 

25000 

810000 

810000 

31000 

11000 
79000 

360 

35000 

200 

1000 
29000000 

140 

170000 

10000 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 

• 0.20 U 
0.50 U 
0.20 U 
0.50 U 
0.20 U 
0.20 U 
0.20 U 

2.0 U 
0.50 U 
0.20 U 
0.20 U 

4.0 U 
0.20 U 

2.0 U 
0.20 U 
0.20 U 

1.0 U 
020 U 
0.20 U 
0.20 U 
0.20 U 

1.0 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.50 U 
050 U 
0.075 J 
0.20 U 
0.50 U 
0.20 U 
0.20 U 

1.0 U 
0.20 U 
050 U 
0.20 U 
O.SOU 
O.SOU 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.20 U 

2.0 U 
0.48 U 
0.20 U 
0.20 U 

3.9 U 
0.20 U 

2.0 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.48 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.48 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.041 J 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.20 U 

2.0 U 
0.49 U 
0.20 U 
0.20 U 

3.9 U 
0.035 J 

2.0 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 
0.49 U 
0.031 J 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.49 U 
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Sample Location: 

Sample Identification: 

Sample Date: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 

213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria ' 

Non-Residential Groundwater 

Drinking Water Surface Water 

Interface 

Groundwater 

Contact 

MW-103D 

WC-56393-1026n-/V-023 

1Q/2b/20U 

MW-103D 

WG-56393-02t)7I2-/V-043 

2/1/1012 

MIV-203D 

WC-56393-020712-/V-044 

2/7n012 

Duplicate 

MW-1Q3D 

WC-56393'€42512-]V-06Q 

t/25/ion 

MW-103D 

WG-56393-072312-JV-077 

7/23/2012 

MW-103D 

GIV-56393-1023I2-/V-30S 

10/23/2012 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Arciclor-1242 

Aroclor-1248 

Art)clor-1254 

Arodor-1260 

Total PCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 200 35 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

Dioartfis 

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ug/L 

l,2,3,4,7,S,9-Heplachlorodibenzofuran (HpCDF) pg/L 

Total heptachlorodibenzofuran (HpCDF) Pg/L 

1,2,3,4,6,7,8-Heptaclilorodibenzo-p-dioxin (HpCDD) ug/L 

Total heptaclilorodibenzo-p-dioxin (HpCDD) Pg/L 

1,2,3,4,7,8-Hexachlorodtbenzofuran (HxCDF) irg/L 

1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) jjg/L 

1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) pg/L 

2,3,4,6,7,8-Hexachlorodibon2ofuran (HxCDF) pg/L 

Total hexachlorodibenzofuran (HxCDF) Pg/L 

1,2,3,4,7,8-Hcxachlorodibenzo-p-dioxin (HxCDD) pg/L 

l,2A6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) ug/L 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) jag/L 

ToUil hexachlorodiberr2o-p-dioxin (HxCDD) PS/L 

L2,3,4,6,7,8,9-Octachlorodiben2oruran (OCDF) jig/L 

1,23,4,6,7,8,9-Oclaclilorodibenzo-p-dioxin (OCDD) pg/L 

1,25,7,8-Pentachlorodibenzofuran (PeCDF) pg/L 

25,4,7,8-Pentaclilorodibenzofuran (PeCDF) pg/L 

ToUil pentacfilorodibenzofuran (PeCDF) Pg/L 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) pg/L 

Total pentachiorodibenzo-p-dioxin (PeCDD) Pg/L 

Total telrachlorodibenzofuran fTCDF) Pg/L 

2,3,7,8-Tetrachlorodibenzofuran (TCDF) pg/L 

2,3,7,8-TetraclTlorodibenzo-p-dioxin (TCDD) pg/L 

Total tetrachlorodibenzo-p-dioxin (TCDD) P E / L 

Toxic Equivalents Pg/L 0.00001 0.00001 

0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.00005 U 
0.00005 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.00001 U 
0.00001 U 
0.00001 U 
0.00001 u 

0.0 

0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.000024S U 
0.000024S U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.000049 U 
0.000049 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000098 U 
0.0000098 U 
0.0000098 U 
0.0000098 U 

0.0 

0.00000507 J 
0.000024 U 
0.0000101 J 
0.0000429 
0.000168 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000585 J 
0.00000885 J 
0.00000394 J 
0.0000224 J 
0.000163 

0.00000471 J 
0.0000753 J 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000306 J 
0.0000497 

0.00000481 U 
0.00000481 U 
0.00000481 U 
0.00000481 U 
0.000005529 
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Sample Localion: 

Sample Identification; 

Sample Dale: 

Sample Type; 

Michigan AcUSl, Part 201 Cleanup Crilcria and Part 

213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria 

Non-Rcsidcnlial Groundwaler 

Drinking Waler Surface Water 

Inlcrface 

Groundwater 

Contact 

MW-103D 

WG-56393-1Q2611-P/-013 

10/26/1011 

MW-103D 

WC-56393-020712-fV-043 

2/7/2011 

MW-103D 

WG-56393-020712-JV-044 

2/7/2012 

Duplicate 

MW-103D 

WG-56393-042512-fV-060 

4 /25 /2012 

MW-103D 

WG-56393-072312-JV-077 

7/13/1012 

MW-103D 

GW-56393-702332-/V-30S 

10/13/1012 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Catlmium 

Chromium 

Chromium VI (hexavalent) 

Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Selenium 

Silver 

Sodium 
Tliallium 

Vanadium 
Zinc 

General Chemistry 

Cy^inidc (amenable) 

Cyiinide (total) 

Field Parameters 

Conductivity 

Dissolved Oxygen (DO) 

Oxjdalion Reduction Potential 

pH 

Temperature 

Turbidity 

pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PB/L 

PE/L 

PS/L 
PE/L 
PE/L 

PB/L 

PS/L 
Pg/L 

Pg/L 

PS/L 

PS/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

mS/cm 

n,g/L 

nillivoll 

s.u. 

DegC 

NTU 

50 

6 

10 
2000 

4 

5 

100 

100 

100 

1000 

300 

1 
1100000 

50 

2 

100 

SO 

98 

350000 

2 

62 

5000 

200 

200 

-
65-85 

-

130 

10 

1400 

41 

5.1 

11 

11 

100 

23 

34 

5200 

0.0013 

130 

5 

0.2 

3.7 

27 

310 

5.2 

65-85 

64000000 

68000 

4300 

14000000 

290000 

190000 

460000 

460000 

2400000 

7400000 

58000000 

ID 
lOOOOOOOOO 

9100000 

56 

7 4 0 0 0 0 0 0 

970000 

1500000 

lOOOOOOOOO 

13000 

970000 

IIOOOOOOO 

57000 

57000 1 ^ 

-
-
-
-
-
-
-
-
-
-
-

20500 

0.001 U 

-
_ 
-

18400 

-
-
-

9 1 -

0549 

0.25 

27.2 

6.98 

11.65 

9.82 

4 5 

0.050 U 

0.17 J 

64.6 

0.020 U 

0.020 U 

0.17 J 

2.0 UJ 

0.047 

0.33 

20.0 U 

0.023 

23200 
057 

0.001 U 

0.26 

0.2 J 

0.020 U 

22400 

0.0200 U 
0.200 U 

052 

10 U 

] 10 U 

0503 

173 

7.37 

9.7 

• <2.98 

4.0 

0.050 U 

0.17 J 
63.7 

0.020 U 

0.020 U 

0.18 J 

2.0 UJ 

0.050 

0.28 

20.0 U 

0.020 U 

23400 

0.45 

0.001 U 

0.28 

0.2 J 

0.020 U 

19600 

0.0200 U 

0.200 U 

0.36 J 

10 U 

10 u 

23200 

0.00075 J 

10 U 

10 U 

0.612 

1.95 

2230 

5.76 

13.35 

<2.00 

5 5 

0.050 U 

0.2 J 

59.8 

0.020 U 

0.020 U 

0.19 J 

2.0 UJ 

0.092 

0.33 

175 J 

0.023 

21400 

0.882 
0.00021 J 

0.67 
L O U 

0.020 U 

19300 
0.022 U 

0.13 J 

0.4 J 

10 u 

10 u 

6.9 
19.9 
2.97 

22100 

0.001 U 

10 U 

10 U 

0.712 

1.10 

143.6 

6.94 

13.21 

3.61 

Notes: 

P' Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 9/28/12, pureuant to 1994 PA 451 as 
amended. 

'^'AISO known as Methyl isobutyl ketone (MIBK). 

U - Not present a tor above the associated value. 

J - Estimated concentration. 

UJ - Estimated reporting limit. 

R - Rejected. 

I ' Exceeds Generic Cleanup Criteria. 

Superscript letter notes tire criterion exceeded. 
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Michigan Act 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Sample Localion; 

Sample Identification: 

Sample Date: 

Sample Type: 

Volatile Organic Compounds 

Acetone 

Benzene 
Bromodichloromelhane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetrachloride 

Chloro benzene 

Chloroethane 

Chloromethane (Methyl chloride) 

l,2-Dibromo-3<hloropropane (DBCP) 

Dibromochioromethane 

1,2-Dibromocthane (Ethylene dibromide) 

l,2-DiclilorT)benzene 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Dichlorodinuoromelhane (CFC-12) 

1,1-Dicbloroethane 

1,2-Dicliloroe thane 
1,1-Dichloroediene 

cis-l,2-DichloroeUiene 

trans-l,2-Dichlorocdiene 
1,2-DiclTloropropane 

cis-l,3-Dichloropropene 

tra ns-l,3-Dichloropropene 

• Ethylbenzene 

2-Hexanone 

Isopropylbenzene 

Methyl tert butyl etiier (MTBE) 

4-Mcthyl-2-penlanone ° ' 

Methylene chloride 

Styrene 

l,l,2,2-Tetrachlort)ethane 

Telracliloroclhene 

Toluene 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trichloroe thane 

Trichlorocdiene 

Trichlorolluoromethane (CFC-11) 

Vinyl chloride 

o-Xylene 
miSrp-Xyienes 

Units 

Pg/L 

PS/L 
PS/L 

PE/L 

PS/L 
PE/L 

PE/L 

PS/L 

PS/L 

PE/L 
PE/L 

Pg/L 

Pg/L 

PE/L 

PS/L 
P£/L 

PE/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PE/L 

PE/L 

PE/L 

PE/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 

Residential Ge 

Non-Residential 

Drinking Water 

a 

2100 

5 

80 

SO 

29 

38000 

2300 

5 

100 

1700 

80 

1100 
0.2 

80 

0.05 

600 
19 

75 

4800 

2500 
5 

7 

70 

100 
5 

74 

2900 
2300 

40 

5200 
5 

100 

35 

5 

790 

70 

200 

5 

5 

7300 

2 

280 
280 

neric Cleanup Crilcria '" 

Groundwater 

Surface Water 

Interface 

b 

1700 

200 

ID 

ID 

35 

2200 

ID 

45 

25 

1100 

350 
ID 

ID 
5.7 

13 

28 

17 

ID 
740 

360 

130 

620 
1500 

230 

-
-

18 

ID 

28 

7100 

ID 

1500 
80 

78 

60 

270 

99 

89 

330 

200 

13 

41 
41 

Groundwater 

Contact 

c 

31000000 

11000 

14000 

140000 

70000 

240000000 

1200000 

4600 

86000 

440000 

150000 

490000 

390 

18000 

25 

160000 

2000 
6400 

300000 
2400000 

19000 
11000 

200000 

220000 

16000 

-
-

170000 

5200000 

56000 

610000 

13000000 

220000 

9700 

4700 

12000 

530000 

19000 

1300000 

21000 

22000 
1100000 

1000 

190000 
190000 

MW.104D 

IVC-56393-I026n-/V-024 

30 ,^^011 

R 
0.50 U 

0.50 U 

050 U 

0.50 U 

R 
0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

050 U 

2.0 U 

0.50 U 

2.0 U 

O.SOU 

0.50 U 
050 U 

050 U 

050 U 

050 U 

050 U 
0.50 U 

050 U 

050 U 
050 U 

O.SOU 

O.SOU 

R 

2.0 U 
0.50 U 

20 U 

2.0 U 

0.50 U 

050 U • 

0.50 U 

0.50 U 

2.0 U 

050 U 

0.50 U 

0.50 U 
050 U 

050 U 

050 U 
0.50 U 

MW-304D 

WC-56393-0207I2-/V-046 

i ^ /2m2 

R 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 
0.50 U 

0.50 U 
050 U 

0.50 U 

0.50 U 
0.50 U 

2.0 U 

0.50 U 
2.0 U 

0.50 U 

0.50 U 

050 U 
050 U 

050 U 

050 U 

050 U 
0.50 U 

0.50 U 

0.50 U 
050 U 

050 U 

050 U 

20 U 

2.0 U 

0.50 U 

R 
2.0 U 

0.50 U 

0.50 U 

0.50 U 

050 U 
2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 
050 U 

MW-104D 

WC-563!>3-0a512-!V-0e,2 

4/25/2012 

R 
0.50 U 

0.50 U 

050 UJ 

0.50 U 

R 

0.50 U 

050 UJ 

050 U 

0.50 U 

0.50 U 

0.50 U 

R 

050 UJ 
2.0 U 

0.50 U 

050 U 

050 U 

050 U 
050 U 

050 U 

0.50 U 
050 U 

050 U 

0.50 U 
050 U 

050 U 

050 U 
R 

2.0 U 

0.50 U 

R 
2.0 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

2.0 U 

050 UJ 

050 U 

050 U 
050 U 

050 U 

O.SOU 
050 U 

MW-104D 

WG-56393-0425I2-/V-063 

4/2S/2011 

Duplicate 

R 

0.50 U 

050 U 

0.50 UJ 
050 U 

R 

050 U 
0.50 UJ 

050 U 

050 U 

0.50 U 

050 U 

R 

050 UJ 
2.0 U 

050 U 

050 U 

O.SOU 

050 U 

050 U 
050 U 

050 U 
050 U 

050 U 

050 U 
050 U 

050 U 

050 U 

R 

2.0 U 

050 U 

R 
2.0 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

2.0 U 

0.50 UJ 

050 U 

0.50 U 
050 U 

050 U 

050 U 
0.50 U 

MW-104D 

WC-56393-072312-/V-079 

7/23/2012 

20 U 

0.50 U 

0.50 U 

0.50 U 

. 0.50 U 

R 
050 U 

0.50 U 

0.50 U 

0.50 U 

0.090 J 

050 U 

2.0 U 

0.50 U 
2.0 U 

0.50 U 

050 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
050 U 

050 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

050 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

MW-104D 

ClV-56393-I022I2-fV-107 

J0/2M0I2 

20 U 

0.50 U 
0.50 U 

O.SOU 

0.50 U 

R 
050 U 

050 U 

050 U 

050 U 
050 U 

050 UJ 

2.0 U 
050 U 

2.0 U 
050 U 

050 U 

050 U 
050 UJ 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 
0.50 U 

O.SOU 

050 U 

20 U 

2.0 U 

O.SOU 

20 U 

2.0 U 

050 U 

050 U 

050 U 

0.11 J 

2.0 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

050 U 



TABLE2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 - 2012 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 

Sample Identification: 

Sample Dale: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Pari 
213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria *'' 

Non-Residcnlial 

Drinking Water 

Groundwater 

Surface Water 

Interface 

Groundwaler 

Contact 

MW-104D 

WG-56393-102633 -/V-024 

10/26/2011 

MW-704D 

WC-56393-020772-/V-046 

2/7/2012 

MW-104D 

WG-56393-042532-/V-062 

4/25A012 

MW-104D 

WG-56393-042512-JV-063 

4/15/2011 

Duplicate 

MW-104D 

WG-56393-072312-fV-079 

7/23/1012 

MW-104D 

GW-56393-102212-fV-107 

10/22/2012 

Semi-Volattle Organic Compounds 

Acenaphlhenc 

Accnaphlhylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a) pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)nuoranthene 

Butyl benzylphlhalale (BBP) 

Carbazole 

4-Chloro-3-mGthylphenol 

bi5(2-Chlorocthyl)ethor 

2-Chlorophcnol 

Chrysene 

Dibenz{a,h)anthraccne 

Dibenzofuran 

3,3'-DichIorobenzid mo 

2,4-Dichlorophcnol 

Dictliyl phthalate 

Dimethyl phthalate 

2,4-DimethylphenoI 

Di-n-butylphlhalate (DBP) 

4,6-Dinih^2-metliylphenoI 

2,4-Dinitrotoluene 

Di-n-octyl phthalate (DnOP) 

bis(2-EUiylhexyI)phlhalale(DEHP) 

Fluoranlhene 

Fluorenc 

Hexachlorobenzene 

Hcxaci-Joro butadiene 

Hcxachlorocyclopentadiene 

Hcxachloroe thane 

Indeno(l,2,3-cd)pyrene 

Isophorone 

2-Methylnaplilhalene 
2-Methylphenol 
4-Methylphenol 

Naphthalene 

Nitrobenzene 

2-Nitrophenol 

N-Ni trosod i-n-propyla mine 

N-Ni trosod ip hcny la m Ine 

PentachJorophenol 

Phenanthrene 

Phenol 

Pyrene 

2,4,5-Trichlorophcnol 

2,4,6-Trichlorophenol 

PE/L 

PS/L 
Pg/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 
PE/L 

P g / L . 

PE/L 

PE/L 
PS/L 
Pg/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 
Pg/L 

PE/L 

PS/L 
PE/L 

PE/L 

PE/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

3800 

150 

43 

85 

5 
15 

1 

1 

2700 

350 

420 

8.3 

130 

1.6 
2 

ID 

4.3 
210 

16000 

210000 

1000 

2500 

20 

32 

380 

6 

210 

2000 

1 
42 

50 

21 

2 

3100 

750 
1000 

1000 

1500 

9.6 

58 

5 

1100 

1 

150 
13000 

140 

2100 
470 

38 

ID 

ID 

ID 
ID 

ID 

67 

10 

7.4 

1 
18 

ID 
ID 
4 

05 

11 
110 

380 

9.7 

ID 

25 

1.6 

12 

0.2 

0.053 

ID 
6.7 

ID 
1300 

19 

30 

30 
11 

180 

ID 

G,X 

2 
450 

ID 

5 

4200 

3900 

43 

9.4 

1 

15 

1 

1 
2700 

7400 
79000 

5700 

94000 

1.6 
2 

ID 

180 

48000 

1100000 

4200000 
520000 

nooo 
9500 

8600 

400 

320 

210 

2000 

4.6 

400 
1600 

1900 

2 

990000 

25000 

810000 

810000 
31000 

11000 

79000 

360 

35000 

200 

1000 
29000000 

140 

170000 

10000 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 
0.48 U 
0.20 U 
0.20 U 
3.9 U 
0.20 U 
2.0 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.48 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
048 U 
0.20 U 
0.48 U 
048 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.039 J 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 

0.49 U 
0.20 U 
0.20 U 
3.9 U 
0.042 J 
2.0 U 
0.20 U 
0.20 U 
0.17 J 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 
0.49 U 
0.034 J 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.49 U 
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Sample Location: 

Sample Identification: 

Sample Dale: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 

213 Risk-based Screening Levels: Residential and Non-

Residentlal Generic Cleanup Criteria '̂̂  

Non-Residentjal Groundwater Groundwater 

Drinking Waler Surface Waler Contact 

Interface 

a b e 

MW-304D 

WG-56393-3 0263 3-/V-024 

3 f t^^073 

MW'W4D 

WG-56393-02077 2-/V-046 

2/7/1012 

MW-104D 

WG-56393-042512-JV-062 

4/25/2012 

MW-104D 

WG-56393-042512-fV-063 

4/15/1011 

Duplicate 

MW-104D 

WG-56393-0 7233 2-/V-0 79 

7/23/2032 

MW-104D 

G W-56393-10227 2-/V-3 0 7 

10/22/2012-

PCBs 

Aroclor-1016 

AnKlor-1221 

Aroclor-1232 

Aroclor-1242 

Arodor-1248 

Arodor-1254 

Are)clor-1260 

Tolal PCBs 

(PCB-1016) 

(PCB-1221} 

(PCB-1232) 

(PCB-1242) 

(PCB-124S) 

(PCB-1254) 

(PCB-1260} 

Pg/L 

Mg/L 

Mg/L 

Pg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 200 3.3 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

Dioxiits 

1,2,3,4,6,7,8-HepLQchlorodibenzofuran (HpCDF) , ug/L 

1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) Ug/L 

Total heptachlorodibenzofuran (HpCDF) Mg/L 

l,2,3,4,6,7,8-HepUch!orodibenzo-p-dioxin (HpCDD) ug/L 

Total hcplach!orodibeiizo-p-dioxin (HpCDD) Mg/L 

l,2,3,4,7,S-Hcxachlorodibenzofuran (HxCDF) tig/L 

1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) fig/L 

l,2,3,7,8,g-Hexachlorodibenzofuran (HxCDF) fig/L 

2,3,4,6,7,S-Hexachiorodibenzofuran (HxCDF) fig/L 

Total hexachlorodibenzofuran (HxCDF) fig/L 

l,2,3,4,7,8-Hexachlorodiben20-p-dioxin (HxCDD) fig/L 

l,2,3,6,7,8-Hexach!orodibenzo-p-dioxin (HxCDD) ug/L 

1,2,3,7,8,9-Hexachlorodibcnzo-p-dioxin (HxCDD) Ug/L 

Total hexachlorodibenzo-p-dioxin (HxCDD) Mg/L 

l,2,3,4,6,7,8,9-OcUchlorodibenzofuran(OCDF) ug/L 

l,2,3,4,6,7,8,9-OcUchlorodibenzo-p-dloxin(OCDD) \ig/L 

1,2,3,7,8-Penlachlorodibenzofuran (PeCDF) ug/L 

2,3,4,7,8-Pcnlachlorodibenzofuran (PeCDF) jig/L 

Total pcntachlorodiber^zofuran (PeCDF) \ig/ L 

1,2,3,7,8-Pentachiorodibenzo-p-dioxin (PcCDD) ug/L 

Tolal pentachlorodibenzo-p-dioxin (PeCDD) Mg/L 

Total telrachlorodibenzofuran (TCDF) Mg/L 

2,3,7,8-Telrachlorodibcnzofuran(TCDF) ug/L 

2,3,7,8-Tetrachlorodibcnzo-p-dioxin (TCDD) fig/L 

Tolal tctrachlorodibenzo-p-dioxin (TCDD) Mg/L 

Toxic Equivalents Mg/L 0.00001 0.00001 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.0000481 U 
0.0000481 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000962 U 
0.00000962 U 
0.00000962 U 
0.00000962 U 

0.0 

0.00000877 J 
0.0000245 U 
0.00000877 J 

0.000077 
0.000305 

0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000137 J 
0.00000769 J 
0.0000338 
0.000241 

0.0000112 J 
0.000175 

0.0000245 U 
0.0000245 U 
0.0000245 U 
0.00000307 J 
0.0000524 

0.0000049 U 
0.0000049 U 
0.0000049 U 
0.0000049 U 
0.000007912 
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Sample Localion: 

Sample Identification: 

Sample Date: 

Sample Type: 

Michigan Acl 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Resldenlial and Non-

Residential Generic Cleanup Criteria '*' 

Non-Residential 

Drinking Waler 

Groundwaler 

Surface Water 

Interface 

Groundwater 

Contact 

MW-104D 

WG-56393-102611-JV-024 

10/26/2011 

MW-104D 

WG-56393-020712-JV-046 

2/7/1012 

MW-104D 

WG-56393-Q42512-JV-062 

4/25/2012 

MW-W4D 

WC-56393-Q42512-}V-063 

4/25/2012 

Duplicate 

MW-104D 

WG-56393-0 72332-/V-079 

7/13/2012 

MW'104D 

GW-56393-101212-JV-107 

10/21/2012 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cliromluni VI (hexavalent) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 
Nickel 
Selenium 

Silver 

Sodium 
Thallium 

Vanadium 

Zinc 

General Chemistry 

Cyanide (amenable) 

Cyanide (total) 

Field Parameters 

Conductivity 

Dissolved Oxygen (DO) 

Oxidation Reduction Polenlial 

pH 

Temperature 

Turbidity 

pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 
Pg/L 

PE/L 

PE/L 
PE/L 

PE/L 

PB/L 
PE/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

PE/L 

mS/cm 

mg/L 
ilillivoll 

s.u. 

DegC 

NTU 

50 

6 

10 

2000 

4 

5 

100 
100 

100 

1000 

300 

4 

1100000 

50 

2 

100 

50 
98 

350000 

2 
62 

5000 

200 

200 

65-85 

130 

10 

1400 

41 
5.1 

11 

11 
100 

23 

34 

5200 

0.0013 
130 

5 

02 

3.7 

27 

310 

5.2 

-
65-85 

-
-

64000000 

68000 

4300 

14000000 

290000 

190000 

460000 
460000 

2400000 

7400000 
58000000 

ID 

lOOOOOOOOO 

9100000 

56 

74000000 

970000 

1500000 

lOOOOOOOOO 

13000 

970000 

IIOOOOOOO 

57000 

57000 

-
-
-
-
-
_ 
-
-

-
-

22200 

-
0.001 u 

-
-
-

28000 

-
-
-

10 u 

0.621 

1.29 
-26.1 

75 

12.28 

2.01 

4.7 

0.050 U 

0.23 J 

66.9 

0.020 U 

0.008 J 

051 
2.0 UJ 

0.034 

0.27 

20.0 U 
0.027 

22800 

0.73 
0.001 U 

0.2 
0.2 J 

0.020 U 

21900 

0.0200 U 

0.200 U 

0.63 

10 U 

10 U 

0503 

las 
7.35 

10.1 

<2.73 

22600 

0.00061 J 

23100 

0.00064 J 

10 U 

10 U 

0.734 

2.74 

233 

7.06 

13.1 

<2.77 

10 U 

10 U 

0.734 

2.74 

233 

7.06 

13.1 

<2.77 

3.2 
0.050 U 

0.2 J 
675 

0.020 U 
0.020 U 

0.33 

2.0 UJ 

0.086 
0.29 

5.4 J 
0.017 J 
22600 

0.196 
0.00024 J 

0.77 

1.0 U 
0.020 U 

20200 

0.020 U 
0.11 J 

05 

10 U 

10 U 

0.619 

3.09 

116 

7.42 

20.4 

1.78 

23200 

0.001 U 

10 U 

10 U 

0.830 

1.94 

95.7 

7.17 

13.78 

0.71 

Notes: 

' Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
amended. 

'"Also known as Mediyl isobutyl ketone (MIBK). 

U -Not present a I or above the associated value. 

J - Estimated concentration. 

UJ - Estimated reporting limit. 

R - Rejected. 

c J - Exceeds Generic Clean 

Sijperscnpt letter notes Oi 
ip Criteria, 

criterion exceeded. 
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Michigan Acl 451, Pari 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Sample Location: 

Sample Identification: 

Sample Date: 

Sample Type: 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromodichloromethane 
Brrjmoform 

Brtimomethane (Melhyl bromide) 

2-Butanone (Mediyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetrachloride 

Chloro benzene 

ChlortDethanc 
Chloroform (Trichloromethane) 

Chlorcimothane (Melhyl chloride) 
l,2TDibromo-3-chloropropane (DBCP) 

Dibromochioromethane 
1,2-Dibromoethane (Ethylene dibromide) 

l,2-Dichloroben2cne 

1,3-Dichlorobenzcne 

l,4-Dich]orobcn2ene 

Dichjorodifluoromothane (CFC-12) 

1,1-DiclTloroelhanc 
1,2-Dichloroelhane 

1,1-Dichloroethene 

cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 

1,2-Dichlorcipropane 
cis-l,3-Dichloropropene 

trans-l,3-Dichloroptxjpene 

Ethylbenzene 

2-Hexanone 

Isopropyl benzene 

Methyl tert butyl ether (MTBE) 

4-Methyl-2-pentanone ^* 

Methylene chloride 

Styrene 

1,1,2,2-TelrachIorwthane 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

l,l,l-Trichlort3ethane 

1,1,2-Trichloroclhane 

TrichloroeOiene 

Trichloronuoromethane (CFC-11) 
Vinyl chloride 

o-Xylene 
m&p-Xylenes 

UniU 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Residential Generic Cleanup Criteria " ' 

Non-Residential 

Drinking Waler 

a 

2100 

5 

80 

80 
29 

38000 

2300 
5 

100 
1700 

80 

1100 

0.2 

80 

0.05 

600 

19 

75 

4800 

2500 
5 

7 

70 
100 

5 

-
-

74 

2900 

2300 

40 

5200 

5 

100 

35 

5 

790 

70 

200 
5 

5 

7300 

2 
280 

280 

Groundwater 

Surface Water 

Interface 

b 

1700 

200 

ID 

ID 
35 

2200 

ID 

45 

25 

1100 

350 

ID 

.ID 
5.7 

13 

28 
17 

ID 
740 

360 

130 
620 

1500 

230 

-
.18 

ID 

28 

7100 

ID 

1500 

80 

78 

60 

270 

99 

89 

330 

200 

13 

41 
41 

Groundwater 

Contact 

c 

31000000 

11000 
14000 

140000 

70000 

240000000 

1200000 

4600 

86000 

440000 
150000 

490000 

390 

18000 

25 

160000 
2000 

6400 

300000 

2400000 
19000 

11000 

200000 

220000 

16000 

170000 

5200000 

56000 

610000 

13000000 

220000 

9700 

4700 

12000 

530000 

19000 

1300000 

21000 

22000 

nooooo 
1000 

190000 
190000 

A)W.104S 

WC-56393-10261I-;V-O25 

io/2Won 

R 
050 U 
050 U 

050 U 

050 U 

R 
050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

2.0 U 
050 U 

2.0 U 

050 U 

050 U 
050 U 

050 U 

050 U 
0.50 U 

0.50 U 

0.50 U 
050 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

R 

2.0 U 
• 050 U 

20 U 
2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

MW-104S 

WC-56393-020712-/V-045 

2^/2012 

R 

050 U 
050 U 

0.50 U 

050 U 

R 
050 U 

0.50 U 

050 U 

0.5liU 

050 U 

0.50 U 

2.0 U 

050 U 

2.0 U 

0.50 U 

0.50 U 
050 U 

050 U 

050 U 
050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

20 U 

2.0 U 

050 U 

R 
2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

MW-104S 

WC-56393-0425I2-P'-06I 

4/25/2012 

R 

050 U 
050 U 

050 UJ 

050 U 

R 

050 U 

050 UJ 

050 U 

0.50 U 

050 U 

O.IOJ 

R 

050 UJ 

2.0 U 

0.50 U 

0.50 U 
050 U 

0.50 U 
0.50 U 
050 U 

050 U 

050 U 

0.50 U 

050 U 

050 U 
050 U 

050 U 

R 
2.0 U 

050 U 

R 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 UJ 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

MW-104S 

WC-56393-072312-;V^)7S 

7/23/2012 

20 U 

050 U 
050 U 

050 U 
050 U 

R 
050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

2.0 U 

050 U 

2.0 U 

050 U 

050 U 
050 U 

050 U 
050 U 
0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

0.50 U 

0.50 U 
0.50 U 

20 U 

2.0 U 

0.50 U 

20 U 

2.0 U 

050 U 

0.50 U 

0.50 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
0.50 U 

MW-104S 

GW-56393-I022I2-/V-106 

10/22/2012 

20 U 

050 U 

0.50 U 
0.50 U 

050 U 

R 
0.50 U 

050 U 

050 U 

050 U 

0.50 U 

050 UJ 

2.0 U 

0.50 U 

2.0 U 

0.50 U 
050 U 

050 U 

050 UJ 

0.50 U 
050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

20 U 

2.0 U 

050 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

0.29 J 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 
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Sample Location: 

Sample Identificatio 

Sample Dale: 

Sample Type: 

Michigan Act 451, Port 201 Clconup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Crilcria '^' 

Non-Residenlial Groundwater 

Drinking Water Surface Water 

Inlcrface 

a b 

Groundwaler 

Contact 

MW-104S 

WG-56393-302613-/V-025 

10/26/1011 

MW-104S 

WG-56393-020712-JV-045 

2/7/2012 

MW-104S 

WC-56393-042512-JV-061 

4/15/1012 

MW-304S 

WG-56393 -07233 2-/V-0 75 

7/13/1012 

MW-W4S 

GW-56393-102212-P/-106 

10/22/1012 

Semi-Volatile Organic Compounds 

Accnaphthene 

Acenaphthylenc 

Anthracene 

Benzo(a)anthracone 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Bcnzo(g,h,i)perylcnc 

Bcnzo(k) fluoranlhene 

Butyl benzylphtlialate (BBP) 
Carbazole 

4-Chloro-3-melhy I phenol 

bis(2-ChIoroe thy l}c tlie r 
2-Chlorophcnol 

Chrysene 

Dibenz(a,h)anlhracene 
Dibenzofuran 

3,3'-Dicl\lorobenzidine 
2,4-Dichlorophenol 

Diethyl phthalalo 

Dimethyl phUialate 

2,4-Dimethylphcnol 

Di-n-buly I phtha late pBP) 

4,6-Dinitro-2-mclhyl phenol 

2,4-DinitrotoIuenc 

Di-n-oclyl phUialale (DnOP) 

bis(2-Elhyihexyi)phlhalale(DEHP) 
Fluoranlhene 

Fluorcne 

Hexachlorobenzene 

Hexachlorobuladicne 

Hexachlorocyclopenladiene 
Hexacliloroelhane 

I ndeno(l,2,3-cd) pyrene 

Isophorone 

2-Methylnaphlhalene 

2-Methylphenol 

4-Methylphenol 
Naphthalene 

Nihobenzene 

2-Nitrophenol 

N-Nitrosodi-n-propylamine 
N-Nib-osodiphenylamine 

Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 

PS/L 
Pg/L 

PS/L 
PE/L 
PE/L 
PE/L 
PE/L 
Pg/L 

PS/L 
PS/L 

PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 

3800 

150 

43 

8 5 

5 

1 5 

1 

1 

2700 

350 

420 

8 5 

130 

1 5 

2 

I D 

4 5 

210 

16000 
210000 

. 1000 
2500 

20 

32 

380 

6 

210 

2000 

1 

42 

50 

21 

2 

3100 

750 

1000 
1000 
1500 
9.6 

58 

5 

1100 

1 

150 

13000 
140 

2100 
470 

38 

ID 

ID 

ID 

ID 

ID 

ID 
ID 

02 

0.053 

ID 

6.7 

ID 

1300 

19 

30 

G,X 
2 

450 

4200 

3900 

2700 
7400 
79000 

5700 
94000 

1.6 
2 

ID 

180 
48000 

1100000 
4200000 
520000 
11000 

9500 

8600 

400 
320 

210 

2000 

4.6 

400 

1600 

1900 
2 

990000 
25000 

810000 
810000 
31000 
11000 
79000 

360 
35000 

200 
1000 

29000000 

140 
170000 
10000 

0.20 U 
0.20 U 
020 U 
0.20 U 
020 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.18 U 
0.20 U 
0.20 U 
0.20 U 

2.0 U 
0.48 U 
0.20 U 
0.20 U 

3.9 U 
0.20 U 

2.0 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U • 
0.20 U 
0.20 U 
0.96 U 
020 U 
020 U 
0.20 U 
020 U 
0.48 U 
0.48 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.48 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
020 U 
0.045 J 
0.20 U 
0.50 U 
0.20 U 
050 U 
0.20 U 
0.20 U 
0.20 U 

2.0 U 
050 U 
0.20 U 
0.20 U 

4.0 U 
0.066 J 

2.0 U 
0.20 U 
0.20 U 
0.99 U 
0.20 U 
020 U 
0.20 U 
0.20 U 
0.99 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
050 U 
050 U 
0.030 J 
020 U 
050 U 
0.20 U 
0.20 U 
0.99 U 
0.20 U 
050 U 
0.20 U 
050 U 
050 U 
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Sample Location: 

Sample Identification: 

Sample Date: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria " ' 

Non-Residenhal 

Drinking Water 

Groundwater 

Surface Waler 

Interface 

b 

Groundwater 

Contact 

MW-104S 

WC-56393-I026n-/V.025 

10/26/2011 

MW-104S 

IVC-56393-020712-/V-045 

2/7/2012 

MW.104S 

WG-56393-042512-JV-061 

4/25/2012 

MW-104S 

WG-56393-072312-IV-07S 

7/23/2012 

MW-104S 

CW-56393-I022I2-/V-106 

10/21/20)2 

I'CBs 
Arodor-1016 (PCB-

Aroclor-1221 (PCB. 

Aroclor-1232 (PCB 

Aroclor-12J2 (PCB. 

Aroclor-1248 (PCB 

Aroclor-1254 (PCB 

Aroclor-1260 (PCB. 

Total PCBs 

1016) 

1221) 

1232) 

1242) 

1248) 

1254) 

1260) 

PE/L 

pg/L 

pg/L 

Pg/L 

PS/L 

Pg/L 

Pg/L 

Pg/L 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

O.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

Dioxins 

1,2,3,4,6,7,8-Heplachlorodibenzofuran (HpCDF) (rg/L 

1,2,3,4,7,8,9-Heplachlorodibcnzofuran (HpCDF) pg/L 

Total heptachlorodibenzofuran (HpCDF) itg/L 

1,2,3,4,6,7,8-Heplachlorodibenzo-p-dioxin (HpCDD) pg/L 

Total hepUChlorodibenzo-p-dioxin (HpCDD) jig/L 

1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) pg/L 

1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) (ig/L 

1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) Ug/L 

2,3,4,6,7,8-Hexachlorodibenzoruran (HxCDF) Ug/L 

Total hexachlorodibenzofuran (HxCDF) pg/L 

l,2A4,7,8-Hexachlorodibenzc^p-dioxin (HxCDD) pg/L 

1,25,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) pg/L 

1,2,3,7,8,9-Hexachlorodibcnzo-p-dioxin (HxCDD) pg/L 

Total hexachlorodibenzo-p-dioxin (HxCDD) pg/L 

1,2,3,4,6,7,8,9-OctachIorodibenzofuran (OCDF) pg/L 

125,4,6,7,8,9-Octachlorodibcnzo-p-dioxin (OCDD) pg/L 

a,2,3,7,8-Pentachlorodibcnzofuran (PeCDF) pg/L 

^,3,4,7,8-PcnUichlorodibeniofuran (PeCDF) pg/L 

Total penUChlorodibcnzofuran (PeCDF) pg/L 

1,25,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) pg/L 

Total ponlachlorodibcnzo-p-dioxin (PeCDD) pg/L 

Total letrachlorodibcnzofuran (TCDF) pg/L 

3,3,7,8-Telrachlorodibenzoruran (TCDF) pg/L 

2,3,7,8-Tclrachlorodibenzo.p.dioxin (TCDD) pg/L 

Total totrachlorodibenzo-p-dloxin (TCDD) pg/L 

Toxic Equivalents pg/L 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.0000481 U 

0.0000481 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.00000962 U 

0.00000962 U 

0.00000962 U 

0.00000962 U 

0.0 

0.0000232 J 
0.0000255 U 
0.0000728 
0.000159 
0.00052 

0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000291 
0.0000173 J 

0.00000985 J 
0.0000422 
0.000267 
0.0000722 
0.000869 

0.0000255 U 
0.0000255 U 
0.0000255 U 
0.00000417 J 

0.000058 
0.0000051 U 
0.0000051 U 
0.0000051 U 
0.0000051 U 

0.OOOO10842" 

056393(10)T2 
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Sample Location: 

Sample Identification: 

Sample Date: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Port 
213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria 

Non-Rcsidcnbal 

Drinking Water 

Ground Vi'oler 

Surface Water 

Interface 

b 

G round vtra tor 

Conlacl 

MW-704S 

WG-56393-70267 7 -/V-025 

10/16/2011 

MW-1Q4S 

WC-56393-020712-fV-045 

2/7/1012 

MW-104S 

WG-56393-042512-/V-063 

4/15/1011 

MW-104S 

WG-56393-072312-fV-07i 

l/23/lOll 

MW-704S 

CW-56393-302232-/V-706 

10/22/1012 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Chromium VI (hexavalent) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 
Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

General Chemistry 

Cyanide (amenable) 

Cyanide (total) 

Field Parameters 

Conduclivily 

Dissolved Oxygen (DO) 

Oxidation Rcducllon Potential 

pH 
Temperature 

Turbidity 

pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PE/L 
PS/L 
PS/L 
PS/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 

mS/cm 
mg/L 

nillivoll 
s.u. 

DegC 
NTU 

50 

6 
10 

2000 
4 
5 

100 
100 

100 
1000 
300 
4 

1100000 
50 
2 

100 
50 
98 

350000 
2 
62 

5000 

200 
200 

65-85 

-
130 

10 

1400 

41 

5.1 
11 

11 
100 

23 

34 

5200 

0 .0013 

130 

5 

02 

3.7 

27 

310 

5 2 

MOOOOOO 

68000 

4300 

14000000 

290000 

190000 

4 6 0 0 0 0 

4 6 0 0 0 0 

2400000 

7 4 0 0 0 0 0 

5 8 0 0 0 0 0 0 

ID 

lOOOOOOOOO 

9 1 0 0 0 0 0 

56 
7 4 0 0 0 0 0 0 

970000 

1500000 

lOOOOOOOOO 

13000 

9 7 0 0 0 0 

IIOOOOOOO 

5 7 0 0 0 

5 7 0 0 0 

21700 

0.001 U 

0.610 

1.27 

-32.9 

7.25 

12,81 

1.29 

8.0 

0.050 U 

0 .231 

74.2 

0.020 U 

0.07 J 

0.23 

2.0 UJ 

0.038 

0.43 

385 
0.042 
24100 

1.62 
0.001 U 

0.45 

02 J 
0.020 U 
22300 

0.0200 U 
0200 U 

0.45 J 

10 U 

10 U 

752 

92 

<3.14 

23200 

0.00073 J 

4J 

4J 

0.739 

2.67 

229 

7.07. 

135 

<1.0 

45 
0.050 U 

0.3 J 

70.7 
0.020 U 
0.010 J 
0.14 J 
2.0 UJ 
0.094 

028 
12,0 J 
0.027 
22800 
0.666 

0.00026 J 

0.69 
1.0 U 

0.020 U 
20200 
0.020 U 

0.13 J 
0,7 

10 U 

10 U 

0,617 

1,42 

103 

728 

17.29 

1.42 

23100 

0.001 U 

10 U 

10 U 

0.671 

1.69 

89 

7.34 

13.73 

051 

Notes: 

^' Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
amended. 

"'Also known as Methyl isobutyl ketone (MIBK). 

U - Nol present at or above the associated value. 

J - Estimated concentration. 

UJ - Estimated rtporting limit. 

R - Rejected. 

I J - Exceeds Generic Cleanup Criteria. 

Superscript letter notes the criterion exceeded. 
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Sample Location: 

Sample Identification: 

Saniplc Date: 

Sample Type: 

Michigan AcUSl, Pari 201 Cleanup Criteria and Part 
213 Risk-based Screeninj^ Levels: Residcnlial and Non-

Rcsidonlial Generic Cleanup Crilcria *'̂  

Non-Residcnlial Ground v/atcr Groundwater 

Drinking Water Surface Waler Contact 

Interface 

a b e 

A1W-705D 

WC-5fi393-302613 -/V-026 

10/16/2011 

MW-105D 

WG-56393-020712-JV-048 

2/7/2012 

MW-105D 

WC-56393-0425 3 2-/V-065 

4/25/2012 

MW-105D 

WC'56393-072412 -fV-085 

7/14/2012 

MW-105D 

C W'56393-101211-fV-l 05 

10/22/2012 

Volatile Organic Cotnpounds 

Acetone 

Benzene 

Bromodichloromelhane 

Bromoform 

Bromomethane (Melhyl bromide) 

2-Bulanonc (Melhyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform (Trici-dorC me thane) 

Chloromethane (Methyl chloride) 

l,2-Dibromo-3-chloropropanc pBCP) 

Dibromochioromethane 

1,2-Dibromoelhanc (Ethylene dibromide) 

1,2-Dichlorobenzenc 

1,3-Dichlorobcnzenc 

1,4-Dlchloro benzene 

Dichlorodinuoromelhane (CFC-12) 

1,'1-DichloTOclhQnc 

1,2-DichlorQelhanc 

1,1-Dichlorocthcnc 

cis-1,2-Dich!orocthcnc 

trans-l,2-Dichloroclheno 

1,2-Dichloropropane 

cis-l,3-Dichloropropcne 

trans-l,3-DlchIoropropenc 

Ethylbenzene 

2-Hcxa none 

Isopropyl benzene 

Melhyl Icri butyl ether (MTBE) 

4-MclhyI-2-pcnlanono 

Methylene chloride 

Styrene 
1,1,2,2-Tctrachloroc thane 

Telrochloroethcne 

Toluene 
l,2,4-Trichlorobcr\zene 

1,1,1-Trichlorocthane 

1,1,2-Trichloroclhane 

Trichloroclhene 

Trichlorofluoromelhanc (CFC-11) 

Vinyl chloride 

o-Xylcne 

m&p-Xylenes 

pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 
PE/L 

PE/L 
Pg/L 

PS/L 

PS/L 
PE/L 

PE/L 

PE/L 

PE/L 

PS/L 
PE/L 

PB/L 

PS/L 

PE/L 

PE/L 

PE/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

2100 

5 

80 

80 

29 

38000 

2.300 

5 

100 

1700 

80 

1100 

02 
80 

0.05 

600 

19 
75 

4800 

2500 

5 

7 

70 

100 

5 

74 

2900 

2300 

40 

5200 

S 

100 

35 

5 

790 

70 

200 

5 

5 

7300 

2 

280 
280 

1700 

200 

ID 

ID 

35 

2200 

ID 

45 
25 

1100 

350 

ID 

ID 

5.7 

13 

28 
17 

ID 

740 

360 

130 

620 

1500 
230 

-
-

18 
ID 

28 

7100 

ID 

1500 

80 

78 

60 

270 

99 

89 

330 

200 

13 

41 
41 

31000000 

11000 

14000 

140000 

70000 

240000000 

1200000 

4600 
86000 

440000 

150000 

490000 

390 

18000 

25 
160000 

2000 

6400 

300000 

2400000 

19000 

11000 
200000 

220000 

16000 

170000 

5200000 

56000 

610000 

13000000 

220000 
9700 

4700 

12000 

530000 

19000 

1300000 

21000 

22000 

1100000 

1000. 

190000 
190000 

R 
0.50 U 

0.50 U 

050 U 

050 U 

R 
050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

2.0 U 

050 U 

2.0 U 
050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

R 

2.0 U 

050 U 

20 U 

2.0 U 
050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

050 U 
050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 U 

050 U 

050 U 

050 U 

0.080 J 

050 U 

2.0 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

050 U 

R 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

0.090 J 

050 U 

050 U 

0.50 U 

050 U 

050 U 

050 U 

R 

0.50 U 

050 U 

050 UJ 

0.50 U 

R 

050 U 

050 UJ 

050 U 

050 U 

050 U 

050 U 

R 

050 UJ 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

R 

2.0 U 

050 U 

R 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

0.090 J 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

O.IOJ 

050 U 

2.0 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

R 

2.0 U 

0.50 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

0.11 J 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

R 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 UJ 

2.0 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 UJ 

050 U 

050 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

050 U 

050 U 

0.060 J 

2.0 U 

050 U 

0.50 U 

050 U 

0.50 U 

050 U 

0.50 U 

050 U 
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Sample Location: 

Sample Identification: 

Sample Date: 

SomplcType: 

Michigan Acl 451, Part 201 Cleanup Crilcria and Part 
213 Risk-based Screening Levels: Residential and Non-

ResidenUal Generic Cleanup Criteria " ' 

Non-Residential Groundwaler 

Drinking Water Surface Water 

Interface 

Groundwater 

Contact 

MW'IOSD 

WG-56393-W2611-JV-026 

10/26/1011 

MW-105D 

WG-56393-Q20712-}V-0 

1/7/1012 

MW-105D 

WG-56393-04257 2-7V-065 

4/25/iOU 

MW-105D 

WG-56393-0 72472-/V-0S5 

7/24/2011 

MW-105D 

GW-56393-102212-JV-1Q5 

10/22/2012 

Scmi-Volatilc Organic Compounds 

Accnaphthene 

Acenaphthylenc 

Anthracene 

Benzo(a)anlhraccnc 

Bcnzo(a) pyrene 

Be nzo(b) fluoranlhene 

Ben2o(g,h,i)peryIene 

Benzo(k)fluoranlhene 

Butyl benzylphlhalale (BBP) 

Carbazole 

4-Ch[oro-3-mclhy Iphenol 

bis(2-ChiorocUiyl)ether 

2-Chlorophcno! 

Chrysene 
Dibcnz(a,h)anthracene 

Dibenzofuran 

3,3'-Dichlorobcnzidine 

2,4-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dimelhylphenol 

Di-n-bulylphlhalate pBP) 

4,6-Dinitro-2-mcthy Iphenol 

2,4-Dinitrololuenc 

Di-n-octyl phthalate (DnOP) 

bis(2-EUiylhcxyl)phlhalate(DEHP) 
Fluoranlhene 
Fluorcne 

Hexachlorobenzene 

Hexachlorobuladicne 

Hexachlorocyclopenladiene 

Hexachloroelhanc 

Indeno(l,2,3-cd)pyrenG 

Isophorone 

2-Mclhylnaphlhalene 

2-Me thy Iphenol 

4-Melhylphenol 
Naphthalene 

Nilrobcnzcne 

2-Nitrophcnol 

N-Nitrosod I-n-propy la mine 

N-Nilrosodiphonylamine 

Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrene 
2,4,5-TrlchIorophcnoI 
2,4,6-Trichlorophcnol 

pg/L 

Pg/L 
Pg/L 

Pg/L 

PS/L 
Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PB/L 
PE/L 

PE/L 

PS/L 
PE/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PS/L 
PE/L 

PE/L 

Pg/L 

Pg/L 

3800 

150 
43 

85 

5 

15 

1 

1 

2700 

350 
420 

85 

130 

1.6 
2 

ID 

4 5 

210 

16000 
210000 

1000 

2500 
20 

32 

380 
6 

210 

2000 

1 

42 

50 

21 • 

2 

3100 

750 

1000 

1000 

1500 

9.6 
58 

5 

1100 

1 
150 

13000 

140 

2100 
470 

38 

ID 

ID 

ID 

ID 

ID 

67 

10 

7.4 

1 
18 

ID 

ID 

4 

05 

11 
110 

380 
9 J 

ID 

25 

1.6 

12 

02 

0.053 

ID 
6.7 

ID 
1300 

19 

30 

30 

11 

180 

ID 

G,X 

2 
450 

ID 

5 

4200 

3900 

43 
9.4 

1 

15 

1 

I 

2700 

7400 
79000 

5700 

94000 

1.6 
2 

ID 

180 

48000 

1100000 
4200000 

520000 

11000 
9500 

8600 
400 

320 

210 

2000 

4.6 

400 

1600 

1900 

2 

990000 

25000 

810000 

810000 

31000 
11000 

79000 
360 

3S000 

200 
1000 

29000000 

140 

170000 
10000 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 

0.48 U 
0.20 U 
0.20 U 
3.9 U 

0.20 U 
2.0 U 

0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.48 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.48 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.042 J 
0.20 U 
050 U 
0.20 U 
050 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 

050 U 
0.20 U 
0.047 J 
4.0 U 
0.059 J 
2.0 U 
0.20 U 
0.20 U 
0.22 J 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.99 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.50 U 
0.50 U 
0.061 J 
0.20 U 
050 U 
020 U 
0.20 U 
0.99 U 
0.20 U 
050 U 
0.20 U 
0.50 U 
050 U 
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Sample Location: 

Sample Identification: 

Sample Dale: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Cnteria " ' 

Non-Residential 

Drinking Water 

Groundwaler 

Surface Water 

Interface 

•b 

Ground wale 

Contact 

MW-105D 

. WG-56393-702633-/V-026 

10/2^011 

MW-1Q5D 

WG-56393-020712-JV-048 

2/7/2012 

MW-105D 

WG-56393-042512-}V-065 

4/15/1012 

MW-105D 

WG-56393-072412'P/-085 

7/14/1012 

MW-105D 

GW-56393-102212-JV-105 

10/22/2011 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Tolal PCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

Mg/L 

Ug/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.0052 U 

0.011 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0052 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

Dioxins 

1,2,3,4,6,7,8-Hcptachlorodibenzofuran (HpCDF) ug/L 

1,2,3,4,7,8,9-Hcptachlorodibenzofuran (HpCDF) ug/L 

Total heptachlorodibenzofuran (HpCDF) Mg/L 

l,2,3,4,6,7,8-Heptachlorodiben20-p-dioxin (HpCDD) ug/L 

Total heptaclilorodiberuio-p-dioxin (HpCDD) Mg/L 

l,2,3,4,7,8-HoxaclilorQdibcn;ofuran (HxCDF) ^g/L 

1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) ug/L 

l,2,3,7,S,9-Hcxachlorodibenzofuran (HxCDF) ug/L 

2,3,4,6,7,8-Hcxachlorodibenzofuran (HxCDF) ug/L 

Total hexachlorodibenzofuran (HxCDF) Mg/L 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) jig/L 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) ug/L 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) ug/L 

Total hcxacKlorodibenzo-p-dioxin (HxCDD) Mg/L 

1,2,3,4,6,7,8,9-Oclachlorodibenzofuran (OCDF) fig/L 

l,2,3,4,6,7,e,9-Octaclilorodibenzo-p-dioxin(OCDD) ug/L 

1,2,3,7,8-Penlachlorodibenzofuran (PeCDF) ug/L 

2,3,4,7,8-Penlachlorodibenzofuran (PeCDF) ug/L 

Tolal penlachlorodibenzofuran (PcCDF) Mg/L 

1,2,3,7,8-Penlachlorodibenzo-p-dioxin (PeCDD) ug/L 

Total pentaclilorodibcnzo-p-dioxin (PeCDD) Mg/L 

Total tetracWorodibcnzofuran (TCDF) Mg/L 

2,3,7,8-Tetrachlorodibenzofuran(TCDF) jig/L 

2,3,7,8-Tclrachlorodibenzo-p-dioxin(TCDD) ^g/L 

Total Ictrachlorodibenzo-p-dioxin (TCDD) Mg/L 

Toxic Equivalents Mg/L 0.00001 0.00001 

0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000532 U 
0.0000532 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000106 U 
0.0000106 U 
0.0000106 U 
0.0000106 U 

0.0 

0.00000915) 
0.0000266 U 
0.000017 j 
0.0000738 
0.000312 

0.0000366 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000266 U 
0.0000168 J 
0.00000625 J 
0.0000402 
0.000275 

0.0000532 U 
0.0000901 

0.0000266 U 
0.0000266 U 
0.0000266 U 
0.000004341 
0.0000589 

0.000O0S32 U 
0.00000532 U 
0.00000532 U 
0.00000532 U 
0.000009325 
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Sample Location; 

Sample identification: 

Sample Date: 

Sample Typo: 

Michigan Acl 451, Pari 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Residenlial Generic Cleanup Criteria " ' 

. Non-Residcntial 

Drinking Water 

Groundwaler 

Surface Water 

Interface 

Groundwater 

Conlacl 

MW-105D 

WG~56393-1026n-}V-026 

10/26/2011 

MW-105D 

WC-5 6393 -020712 -} V-048 

1/7/1012 

MW-105D 

WG-56393-042512-JV-065 

4/15/1012 

MW-105D 

WG-56393-072412-P/-QS5 

7/24/2012 

MW-105D 

CW-56393-702272-/V-305 

10/22/2012 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 
Chromium 

Chromium VI (hexavalent) 
Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 
Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 
Zinc 

General Chemistry 

Cyanide (amenable) 

Cyanide (tolal) 

Field Parameters 

Conductivity 

Dissolved Oxygen (DO) 

Oxidation Reduction Potential 

pH 

Temperature 

Turbidity 

pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PE/L 

PE/L 

PE/L 

PS/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PS/L 

mS/cm 

mg/L 

nillivoll 

s.u. 

DegC 
NTU 

50 

6 

10 

2000 

4 

5 

100 

100 
100 

1000 

300 

4 

1100000 

50 
2 

100 

50 

98 

350000 
2 

62 

5000 

200 

200 

6.585 

130 

10 

1400 

41 

5.1 

11 

11 
100 

23 

34 

-
5200 

0.0013 
130 

5 

02 

3.7 

27 

310 

52 

65-85 

64000000 

68000 

4300 

14000000 

290000 

190000 

460000 

460000 

2400000 

7400000 

58000000 

ID 

lOOOOOOOOO 

9100000 

56 

74000000 

970000 

1500000 

lOOOOOOOOO 

13000 

970000 

IIOOOOOOO 

57000 

57000 

-

_ 

_ 
-
-
-
_ 
-
-
_ 
-
_ 

23200 

_ 
0.001 U 

.-
_ 
_ 

20500 

-
-
-

4J 

0.629 

1.41 

51 .7 

7.52 

11.65 

0.050 U 
0.21 J 
80.6 

0.020 U 

0.020 U 
0.30 

2.0 UJ 
0.037 
058 
36.7 
0.067 
25200 
1.48 

0.001 U 
0.23 
1.0 U 

0.020 U 
22000 

0.0200 U 

0.200 U 
0.97 

10 U 

10 U 

212 

7.07 

10 U 

10 U 

0.881 

1.80 

96 

6.77 

132 

<458 

2.4 

0.050 U 
0.1 J 

715 

0.020 U 

0.020 U 
0.17 J 

2.0 U 

0.086 
050 

4.0 J 

0.033 

24500 

0.183 
0.001 U 

0.60 

1.0 U 

•0.020 U 

22000 

0.020 U 
0.06 J 

22 

10 U 

10 U 

0.631 

3.21 

109 

723 

16.92 

0,62 

24500 

0.001 U 

10 U 

10 U 

0.847 

1.49 

55.9 

7.06 

13.14 

2.15 

Notes: 

' ' ' Cleanup criteria identified by MDEQ RRD Op Mem 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
aniended. 

"'Also known as MeUiyl isobutyl ketone (MIBK). 

U-Not present at or above the associated value. 

J - Estimated concentration. 

UJ - Estimated reporting limit. 

R-Rejected. 

ZIL Exceeds Generic Cleanup CrEtoria. 

Superscript letter notes the criterion exceeded. 
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Michigan Act 451, Part 201 Cleanup Criteria and Pari 
213 Risk-based Screening Levels: Residential and Non-

Sample Location: 

Sample Identification: 

Sample Date: 

Sample Type: 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Melhyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 
Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroelhane 
Chloroform (Trichloromethane) 

Chlorcimcthane (Melhyl chloride) 
12-Dibromo-3<h]ort)propane (DBCP) 

Dibromochioromethane 
1,2-DibtTjmocthane (Ethylene dibromide) 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dlchlorobcnzcne 

Dichlorodinuoromelhane (CFC-12) 
1,1-Dichlorocthane 

1,2-DichloroeUiane 

1,1-Dichloroelhene 

cis-l,2-Dichloroolhene 
tjans-l,2-Dichlorocthene 

1,2-Dichloropropanc 

cis-1,3-Dichloropropone 

trans-l,3-Dichloropropene 

Ethylbenzene 

2-Hcxanone 

Isopropyl benzene 

Methyl tert butyl ether (MTBE) 

4-Melhyl-2-pentanonc " ' 

Methylene chloride 

Styrene 

1,1,2,2-Telrachloroe thane 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trichloroe thane 
Trichioroethene 
Trichlorolluoromethane (CFC-11) 

Vinyl chloride 

o-Xylene 

m&p-Xylcnes 

Units 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

PB/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Residential Generic Cleanup 

Non-Residential 

Drinking Water 

a 

2100 

5 

80 

80 
29 

38000 

2300 

5 
100 

1700 

80 

1100 

0.2 

80 
0.05 

600 

19 

75 

4800 

2500 

5 

7 

70 
100 

5 

-
74 

2900 

2300 

40 

5200 

5 

100 

35 

5 

790 

70 

200 

5 

5 

7300 

2 

280 
280 

Groundwater 

Surface Water 

Interface 

b 

1700 

200 

ID 

ID 

35 

2200 

ID 

45 

25 

1100 
350 

ID 

ID 
5.7 

13 

28 

17 

ID 
740 

360 

130 

620 

1500 

230 

18 

ID 

28 

7100 

ID 

1500 

80 

78 

60 

270 

99 
89 

330 

200 

13 

41 

41 

Criteria " ' 

Groundwaler 

Conlacl 

c 

31000000 

11000 

14000 

140000 

70000 

240000000 

1200000 
4600 

86000 

440000 

150000 

490000 

390 

18000 
25 

160000 

2000 

6400 

300000 

2400000 

19000 

11000 

200000 
220000 

16000 

170000 

5200000 

56000 

610000 

13000000 

220000 

9700 

4700 

12000 

530000 

19000 

1300000 

21000 

22000 

1100000 

1000 

190000 
190000 

MW-I05S 

WG-56393-1026n-/V-<)27 

10/!6/20n 

R 
050 U 

050 U 

050 U 

050 U 

R 
050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

2.0 U 

0.50 U 
2.0 U 

0.50 U 

050 U 

0.50 U 

050 U 

050 U 
0.50 U 

050 U 

0.50 U 
050 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

R 
2.0 U 

050 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

0.12 J 

050 U 

050 U 

050 U 
050 U 

050 U 
050 U 

MW-105S 

WC-56393-O20712-IV-O47 

2/7A012 

R 

050 U 

050 U 

050 U 

050 U 

R 

050 U 
050 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 
2.0 U 

050 U 

050 U 
050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

050 U 

R 

2.0 U 

050 U 

0.50 U 

050 U 

0.50 U 

2.0 U 

0.12 J 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
050 U 

MW-I05S 

WG-56393-0425I2-/V-064 

4/25/2012 

R 

050 U 

050 U 

050 UJ 

050 U 

R 

050 U 
050 UJ 

050 U 

050 U 

050 U 

050 U 

R 
050 UJ 
2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

050 U 

050 U 

050 U 

R 
2.0 U 

0.50 U 

R 

2.0 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

2.0 U 

0.080 J 

050 U 

0.50 U 

0.50 U 

0.50 U 

050 U 
050 U 

MIV-105S 

WC-56393-072412-;V-(I84 

7/24/2012 

R 

050 U 

050 U 

050 U 

050 U 

R 
050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

2.0 U 

050 U 
2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 
050 U 

050 U 

050 U 

050 U 

050 U 
R 

2.0 U 

050 U 

20 U 
2.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.15 J 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 
0.50 tj 

MW-I05S 

CW-5S393-302212-/V-104 

W/22/2012 

20 U 

050 U 

050 U 

050 U 

050 U 

R 
050 U 

050 U 

050 U 

050 U 
050 U 

050 UJ 

2.0 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 UJ 

050 U 

050 U 
050 U 

050 U 

050 U 
050 U 

0.50 U 

050 U 
050 U 

20 U 

2.0 U 

050 U 

20 U 
2.0 U 

050 U 

050 U 

050 U 

0.24 J 

2.0 U 

0.13 J 

050 U 

050 U 

050 U 

050 U 

0.50 U 
0.50 U 
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Sample Location: 

Sample Identification; 

Sample Date: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 

213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Critena '̂ ^ 

Non-Residenlial Groundwater 

Drinking Water Surface Water 

Interface 

Groundwater 

Contact 

MW-7 055 

WG-56J93-3026n-/V-027 

10/26/1011 

MW-105S 

WC-56393-020712-!V-047 

2/7/1012 

MW-105S 

WC-56393-042572-/V-064 

4/25/1Q12 

MW-105S 

WC-56393-<J72412-/V-0S4 

7/14/1012 

MW-105S 

GW-56393-302212-/V-104 

10/12/2012 

Semi-Volatile Organic Compounds 

Acenaphlhenc 

Acennphlhylene 

Anthracene 

Bcnzo(a)anthracene 

Bcnzo(a) pyrene 

Bcn20(b) fluoranlhene 

Bcnzo(g,h,i)pcrylenc 

Bcnzo(k)fl uora n thcne 

Butyl bcnzylphlhalate (BBP) 

Carbazole 

4-Chloro-3-mcthylphcnoI 

bis(2-Chloroclhy!)ether 

2-ChlorophenoI 

Chrysene 

Dibcn7.(a,h)anlhracene 

Dibenzofuran 

3,3'-Dichlorobenzidinc 

2,4-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dimelhylphenol 

Di-n-butylphlhalalc (DBP) 

4,6-Dinitn>2-mcthylphcnol 

2,4-Dinitrololuene 

Di-n-octyl phthalate (DnOP) 

bis(2-ElhylhexyI)phthalate (DEHP) 

Fluoranllicne 

Fluorcne 

Hexachlorobenzene 

Hexachlorobuladicne 

Hexachlorocyclopenladiene 

Hcxa chloroethane 

I ndcnQ(l,2,3-cd) pyrene 

Isophorone 

2-Mcthylnaphtlialene 

2-Methyl phenol 

4-Molliyjphenol 

Naphthalene 

Nitrobenzene 

2-iViln3phcnol 

N-Ni trosod i-n-propyla mine 

N-N itrosodiphenyia mine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyre no 

2,4^-TrlchIorophenol 

2,4,6-Trich lorophc nol 

pg/L 

Pg/L 

Pg/L 

PE/L 
Pg/L 

PS/L 

PS/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PE/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

PS/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PB/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 
Pg/L 

PB/L 

Pg/L 

Pg/L 
Pg/L 

3800 

150 

43 
85 

5 

15 

1 

1 
2700 

350 

420 

85 

130 

15 
2 

ID 

45 

210 
16000 

210000 

1000 

2500 

20 

32 

380 

6 

210 

2000 

1 

42 
SO 

21 
2 

3100 

750 

1000 

1000 

1500 

9.6 

58 

5 
1100 

1 
150 

13000 

140 

2100 
470 

38 

ID 

ID 

ID 

ID 
ID 

-
67 

10 
7.4 

1 

18 

ID 
ID 

4 

0 5 

11 
110 

380 
9.7 

ID 

25 

1.6 

12 

0.2 

0.053 

ID 

6.7 

ID 

1300 

19 

30 

30 

11 
180 

ID 

-
G,X 

2 
450 

ID 

5 

4200 

3900 
43 

9.4 

1 
15 

1 

1 

2700 

7400 
79000 

5700 

94000 

1.6 
2 

ID 

180 

48000 
nooooo 
4200000 

520000 

11000 
9500 

8600 

400 
320 

210 

2000 

4.6 

400 

1600 

1900 

2 

990000 
25000 

810000 

810000 

31000 

11000 

79000 

360 
35000 

200 

1000 

29000000 

140 
170000 

10000 

0.20 U 
0.20 U 
020 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 
0.48 U 
0.20 U 
0.20 U 
3.9 U 
0.20 U 
2.0 U 

0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
048 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
048 U 
0.20 U 
0.48 U 
0.48 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.035 J 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
020 U 
020 U 
0.20 U 
2.0 U 

0.49 U 
0.20 U 
0.20 U 
3.9 U 

0.041 J 
2.0 U 

020 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 
0.49 U 
0.065 J 
0.20 U 
0.49 U 
0.20 U 
0,20 U 
0,97 U 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.49 U 

056393(10)12 
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Sample Localion: 

Sample Identification: 

Sample Date: 

Sample Type: 

Michigan Acl 451, Part 201 Cleanup Crilcria and Part 

213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria "' 

Non-Residential Groundwaler 

Drinking Water Surface Waler 

Interface 

Groundwater 

Contact 

MW'IQSS 

WG-56393-102611-JV'027 

10/16/1011 

MW-105S 

WC-56393-020711'JV-047 

2/7/2012 

MW-105S 

WG-56393-042512-fV'064 

4/25/2012 

MW-1Q5S 

WG-56393-072412-JV-084 

7/24/1012 

MW-105S 

GW-56393-702272-/V-104 

10/22/1011 

PCBs 

Arodor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

Mg/L 

Mg/L 

Mg/L 

P8/L 

ME/L 

Pg/L 

Pg/L 

Pg/L 200 3-^ 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.0052 U 

0.011 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0052 U 

ND 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

Dioxins 

1,2,3,4,6,7,8-Heptaclilorodibenzofuran (HpCDF) pg/L 

1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF) tig/L 
Total heptachlorodibenzofuran (HpCDF) Mg/L 

l,2A4,6,7,S-Heplachjorodibenzo-p-dioxin (HpCDD) Mg/L 
Total heplachlorodibcnzo-p-dioxin (HpCDD) Mg/L 
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) Mg/ L 

1,2,3,6,7,8-Hexachlorodibcnzofuran (HxCDF) ug/L 
1,2,3,7,8,9-HexachIorodibenzofuran (HxCDF) Mg/L 

2,3,4,6,7,3-Hcxachiorodibenzofuran (HxCDF) Mg/L 
Total hexachlorodibenzofuran (HxCDF) Mg/L 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) Mg/L 
1,2,3,6,7,8-Hexachlorodibenzo-p-dioKin (HxCDD) Mg/L 

l,2,3,7,S,9-HGxachlorodihenzo-p-dioxin (HxCDD) Mg/L 

Tolal hexachlorodibcnzo-p-dioxin (HxCDD) Mg/L 

l,2,3,4,6,7,8,g-OcLachlorodibenzofuran (OCDF) Mg/L 

l,23,4,6,7,8,9-Octachlorodibenzo-p-dioxin(OCDD) Mg/L 
l,2A7,8-Penlachlorodibenzofuran (PeCDF) Mg/L 

2A4,7,8-Penlacl\lorodiberuofuran (PeCDF) Mg/L 

Tobl penlachlorodibenzofuran (PeCDF) Mg/L 

1,2,3,7,8-Pentaclilorodibcnzo-p-dioxin (PeCDD) Mg/ L 
Tobl penlachlorodlbenzo-p-dioxin (PeCDD) Mg/L 

Tolal teb-achlorodibenzofuran (TCDF) Mg/L 

2,3,7,8-TelTacWorodiben2ofuran (TCDF) Mg/L 

2,3,7,8-TGlrachlorodibenzo-p-dioxin (TCDD) Mg/ L 

Total telrachlorodibenzo-p-dioxin (TCDD) Mg/L 

Toxic Equivalents Mg/L 0.00001 0.00001 

0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.000049 U 
0.000049 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000098 U 
0.0000098 U 
0.0000098 U 
0.0000098 U 

0.0 

0.00000651 J 
0.000024 U 
0.0000123 J 

0.0000635 

0.00026 

0.000024 U 

0.000024 U 

0.000024 U 
0.000024 U 

0.00000603 J 

0.000011 J 
0.00000572 J 

0.000032 

0.000225 

0.0000481 U 

0.0000731 
0.000024 U 

0.000024 U 
0.000024 U 

0.0000045 J 
0.0000996 

0.00000431 U 

0.000004S1 U 
0.00000481 U 

0.00000481 U 

0.000007822 
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12th STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 
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Sample Location; 

Sample Identification: 

Sample Date: 

Sample Type: 

Michigan AcUSl, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

ResidenUal Generic Cleanup Criteria " ' 

Non-Residential Groundwaler 

Drinking Waler Surface Water 

Interface 

Groundwaler 

Contact 

MW.105S 

WG-56393-102611-fV-027 

10/16/1011 

MW-105S 

WG-56393-Q20711-IV-047 

2/7/2012 

MW-105S 

WG-56393-042512-[V-064 

4/25/2011 

MW-105S 

WG-56393-072412'(V-0S4 

7/14/2012 

MW-105S 

GW-56393-1022U-fV-104 

10/21/2011 

Metals 

Aluminum 

Antimony 

Ar^ruc 

Borium 

Beryllium 

CaJmium 

Chromium 

Chromium VI (hexavalent) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Mavigaviose 

Mercury 

Nic:ke! 

Selenium 

Silver 

Sodium 

Tlmllium 

Vanadium 

Zinc 

General Chemistry 

Cyanide (amenable) 

Cyanide (total) 

Field Parameters 

Conduclivlty 

Dissolved Oxygen (DO) 

Oxidation Reduction Potential 

pH 

Tempo raiure 

Turbid ily 

pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

PS/L 

PS/L 

PS/L 
PE/L 

PS/L 

PS/L 
Pg/L 

Pg/L 

»E/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

PE/L 

PE/L 

mS/cm 

mg/L 
nillivoll 

50 

6 

10 

2000 

4 
5 

100 

100 
100 

1000 

300 

4 

nooooo 
yi 
2 

100 

50 

98 
350000 

2 

62 

5000 

200 

200 

130 

10 

1400 

41 

5.1 

11 

11 
100 

23 

34 

5100 

0.0013 

130 

5 

0.2 

3.7 
27 

310 

52 

64000000 

68000 

4300 

14000000 

290000 
190000 

460000 

460000 

2400000 

7400000 
58000000 

ID 

lOOOOOOOOO 

OWOOOO 

56 

74000000 

970000 

1500000 

lOOOOOOOOO 

13000 

970000 

IIOOOOOOO 

57000 

57000 

0 .732 

0.27 

-65 .1 

7.10 

1S.25 

3.12 

2.1 

0.050 U 

0.14 J 

114 

0.020 U 

0.010 J 
0.25 

2.0 UJ 

0.179 

0.35 

485 

0.032 

30800 
\ 98,f I 

0.001 u 

0.44 

02 J 

0.020 U 
25800 

0.0200 U 
0.200 U 

1.40 

10 U 
10 U 

0.847 

14 

7.01 
8.4 

<2.11 

-
-
-
-
-
-
-
-
-
-
-
~ 

28600 

1 
0.00047 J 

-
_ 
_ 

25600 

-
-
-

10 U 
10 U 

0.928 

0.93 

81 

6.75 

12.8 

<0.64 

1.6 J 

0.050 U 

05 J 

111 

0.020 U 

0.010 J 

0.12 J 
2.0 U 

0532 

040 
805 

0.015 J 

27100 
79.1- \ 

0.001 U 

1.01 

1.0 u 

0.020 U 
23700 

0.020 U 
0.04 J 

0.4 J 

10 U 

10 U 

0.738 

0.96 

51 

7.04 
18.98 

0.87 

-
-

-
-
-
-
-
~ 
-
-
-

27700 

-
0.001 U 

-

-
23800 

-
-
-

10 u 

10 u 

0.814 

0.14 

33 

6.8/ 
3455 

2.97 

Notes: 

f*' Cleanup criteria idenUfied by MPEQ RRD Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
amended. 

'^'Also known as Melhyl isobutyl ketone (MIBK). 

U - Not present at or above the ass(>cia ted value. 

I - Eslinuted conccntralion. 

UJ - EsUmaled reporting limit. 

R-Rejected. 
1 ^ . ..—I- Exceeds Generic Cleanup Criteria. 

Superscript letter notes the criterion exceeded. 

056393(10)T2 
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12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 37 of 60 

Michigan Act 451, Part 201 Cleanup Criteria an<d Part 
213 Risk-based Screening Levels: ResidenUal and Non-

Sample Location: 

Sample Identification: 

Sample Dale: 

Sample Type: 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromodichloromethane 

Bromolorm 

Bromomethane (Melhyl bromide) 

2-Bulanone (Melhyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetracliloride 

Chlorobenzene 

Glloroe thane 

Chloroform (Trichloromethane) 

CWoromelhane (Methyl chloride) 

l,2-Dibromo-3-cliloropropane(DBCP) 

Dibromochioromethane 

1,2-Dibromoethane (Ethylene dibromide) 
1,2-Dichlorobenzene 

1,3-Dichlorobcnzene 

1,4-Dichlorobenzene 

Dichlorodifiuorometliane (CFC-12) 

1,1-Dichloroelhane 
1,2-Dichloroelhane 

1,1-Dichloroethene 

cis-l,2-Dich]oroethene 

trans-l,2-Dichloroethene 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-l,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Isopropylbenzene 

Methyl tert butyl etlier (MTBE) 

4-MeUnyl-2.penlanone "' 

Melliylene chloride 

Styrene 

1,1,2,2-Tetrachloroclhane 
Tetrachloroetliene 

Toluene 

1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 

1,1,2-Trichloroelhane 

Trichioroethene 

TriclTlorofluoromethane (CFC-11) 
Vinyl chloride 

o-Xylene 

mtp-Xylenes 

-

Units 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
PE/L 

Residential Generic Cleanup Criteria '^' 

Non-Residential 

Drinking Water 

a 

2100 

5 

80 

SO 
29 

38000 

2300 

5 

100 

1700 

80 

1100 

0.2 

SO 
0.05 

600 

19 

75 
4S0O 

2500 

5 

7 

70 
100 

5 

74 

2900 

2300 

40 

5200 

5 

100 

35 

5 

790 

70 

200 

5 

5 

7300 

2 

280 
280 

Groundwater 

Surface Water 

Interface 

b 

1700 

200 

ID 

ID 

35 

2200 

ID' 

45 

25 

1100 

350 
ID 

ID 

5.7 

13 
23 

17 

ID 
740 

360 

130 

620 

1500 

230 

18 

ID 

28 

7100 

ID 

1500 

80 

78 

60 

270 

99 

89 

330 

200 

13 

41 
41 

Groundwater 

Contact 

c 

31000000 

11000 

14000 

140000 

70000 

240000000 

1200000 

4600 

86000 

440000 

150000 

490000 

390 

18000 

25 
160000 

2000 

6400 

300000 
2400000 

19000 

11000 

200000 
220000 

16000 

170000 

5200000 

56000 

610000 

13000000 

220000 

9700 

4700 
12000 

530000 

19000 

1300000 

21000 

22000 

1100000 
1000 

190000 
190000 

MW-I06D 

WC-56393-J02611-;V-02S 

10/26/2011 

R 

050 U 

050 U 

050 U 

050 U 

R 
050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

O.SOU 
2.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 
050 U 

0.50 U 

0.50 U 

0.50 U 
050 U 

050 U 

050 U 

050 U 

050 U 

R 

2.0 U 

0.50 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

. 050 U 

050 U 

050 U 
050 U 

050 U 

0.50 U 
0.50 U 

MW-106D 

IVG-56393-020712-/V-050 

2AW012 

R 

050 U 

050 U 

050 U 

050 U 

R 
0.50 U 

050 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 
2.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

050 U 
050 U 

050 U 

050 U 

0.50 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

R 

2.0 U 

0.50 U 

0.50 U 
0.50 U 

0.070 J 

2.0 U 

O.IOJ 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

050 U 
0.50 U 

MW-106D 

WC-56393-042612-JV-067 

4/26/2012 

R 

0.50 U 

050 U 

0.50 U 

0.50 U 

R 
050.U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 
0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 
050 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

R 

2.0 U 

0.50 U 

20 U 

2.0 U 

050 U 

050 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

050 U 

0.50 U 
050 U 

0.50 U 

0.50 U 
0.50 U 

MW-I06D 

WG-56393-072412-p'-0S7 

7/2W()12 

R 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

2.0 U 
0.50 U 

2.0 U 

050 U 

0.50 U 

0.50 U 
0.50 U 

050 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

R. 

2.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
050 U 

MW-206D 

CIV-56393-102212-/V-I02 

10/2M012 

• 20 U 

0.50 U 

050 U 

050 U 

050 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
050 UJ 

2.0 U 

0.50 U 

2.0 U 
050 U 

050 U 

0.50 U 

0.50 UJ 
0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

050 U 

0.50 U 

050 U • 

050 U 

20 U 

2.0 U 

050.U 

20 U 

2.0 U 

0.50 U 

050 U 

050 U 

051J 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 
050 U 

MW-106D 

GW-56393-1022I2-/V-103 

10/2MOI2 

Duplicate 

20 U 

0.50 U 

050 U 

0.50 U 
0.50 U 

R 

0.50 U 

050 U 
050 U 

050 U 
050 U 

050 UJ 

2.0 U 

0.50 U 

2.0 U 
• 0.50 U 

0.50 U 

0.50 U 

0.50 UJ 
050 U 

050 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

050 U 

050 U 
0.50 U 

20 U 

2.0 U 

0.50 U 

20 U 

2.0 U 

050 U 

050 U 

0.50 U 

0.20 J 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 
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Michigan Acl 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Sample Localion: 

Sample Identification: 

Sample Dale: 

Sample Type: 

Semi-Volatile Organic Compounds 

Accnaphthene 

Acenaphthylenc 

Anthracene 
Benzo(a)anllu'acene 

Benzo(a)pyrenc 

Benzo(b)nuoranthene 

Ben2o(g,h,i)pcrylcne 

Benzo(k)fIuoranlhene 

Butyl benzylphlhalale (BBP) 

Carbazole 

4-ClTloro-3-me thy Iphenol 

bis(2-Cliloroethyl)elhor 

2-Chlorophenol 

Chrysene 
Dlbcnz(a,h)nnll\racono 

Dibenzofuran 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

2,4-Dimelhylphenol 

Di-n-bulylphlhalate (DBP) 

4,6-Din I tro-2-mo thy Iphenol 

2,4-Dinitrotoluene 

Di-nnactyl phthalate (DnOP) 

bis(2-Ethylhexyl)phlhalate(DEHP) 

Fluoranlhene 

Fluorene 

Hexachlorobenzene 

Hexaclilorobu la d iene 

Hexacldorocyclopentadiene 

Hexachloroelhanc 

I ndeno(l,2,3-cd) pyrene 

Isophorone 

2-Mclhylnaphtl\atene 

2-Me thy I phenol 

4-Melhylphenol 

Naphthalene 

Nitrobenzene 

2-Nitro phenol 

N-N it rosod i-n-propy la mine 

N-N itrosodiphenyia mine 

Pontad-Jorophenol 

PhenanllTrene 

Phenol 

Pyrene 

2,4,5-Trichloropheno! 

2,4,6-Trichlorophenol 

Residenhal Generic Cleanup Criteria ^' 

Non-Residenlial 

Drinking Water 

a 

3800 

150 

Groundwaler 

Surface Water 

Inlcrface 

b 

38 

ID 

Groundwaler 

Contact 

c 

4200 

3900 

iMW-I06D 

H'G-56393-102611-/V-02S 

10/26,^011 

-

MIV-I06D 

WG-56393-0207I2-;V-050 

V77^012 

0.20 U 

020 U 

MW-106D 

WC-56393-042612-p'-067 

4/1^012 

-

MW-106D 

WG-56393-072412-!V-0S7 

7,^4^012 

0.20 U 

0.20 U 

MW-106D 

CW-56393-102212-/V-102 

10/2y2012 

_ 

MW-106D 

CW-56393-102212./V-103 

10/22/2012 

Duplicate 

_ 
Pg/L 

PE/L 
Pg/L 
Pg/L 

PE/L 

PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 

PE/L 
PE/L 
PE/L 
PS/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 

PE/L 
PE/L 
PS/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 

PE/L 
PE/L 
Pg/L 

PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 

PB/L 
Pg/L 

PE/L 
PB/L 

3800 
150 

43 
85 
5 

•15 
1 
1 

2700 
350 
420 
8.3 
130 

1.6 

2 
ID 
45 
210 

16000 
210000 
1000 
2500 
20 
32 
380 
6 

210 
2000 

1 
42 
50 
21 

2 
3100 
750 
1000 

1000 
1500 
9.6 
58 
5 

1100 
1 

150 
13000 
140 

2100 
470 

ID 

ID 

ID 

ID 

380 
9.7 

ID 

25 

1.6 

12 

0.2 

0.053 

G,X 
2 

450 

2700 
7400 
79000 
5700 
94000 

1.6 
2 

ID 

180 

48000 

1100000 

4200000 

520000 

11000 

9500 

8600 

400 

320 

210 

2000 

4.6 

400 

1600 

1900 

2 

990000 

25000 

810000 

810000 

31000 

11000 

79000 

360 

35000 

200 

1000 
29000000 

140 
170000 
10000 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
020 U 
0.20 U 
0.20 U 
0.20 U 
0.50 U 
0.20 U 
0.50 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 

050 U 
0.20 U 
0.20 U 
4.0 U 
0.20 U 
2.0 U 
0.20 U 
0.20 U 
1.0 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
1.0 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
050 U 
050 U 
0.033 J 
0.20 U 
050 U 
0.20 U 
020 U 
1.0 U 

0.20 U 
050 U 
0.020 J 
050 U 
050 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
020 U 
0.049) 
0.20 U 
6.49 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 

0.49 U 
0.20 U 
0.20 U 
3.9 U 

0.072 J 
2.0 U 
0.20 U 
0.026 J 
0.15 I 
020 U 
020 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 
0.49 U 
0.20 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.49 U 



TABLE 2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 -

12th STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 

Sample IdonUficalion; 

Sample Date: 

Sample Type: 

Michigan Act451, Pari 201 Cleanup Criteria and Pari 
213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria '^' 

Non-Residential 

Drinking Water 

Groundwater 

Surface Water 

Interface 

Groundwater WC-56393-302633-/V-025 

Contact 10/16/1011 

MW-1Q6D 

WC-56393-Q20712-JV-050 

7/7/2011 

MW-106D 

WC-56393-Q42612 -fV-06 7 

4/16/1011 

MW-106D 

WG-56393-0 72432-/V-0S7 

7/24/1012 

MW-1Q6D 

G W-56393-3 022 72 -/V-7 02 

10/22/2012 

MW-I06D 

GW-56393-302232-/V-703 

10/12/2012 

Duplicate 

PCBs 

Aroclor-1016 (PCB-

Arodor-1221 (PCB-

A rod 

A rod 

A rod 

A rod 

Arod 

:Ior-1232 (PCB^ 

lor-1242(PCB-

:Ior-1248 (PCB-

:lor-1254 (PCB-

•lor-1260 (PCB 

1016) 

-1221) 

•1232) 

-1242) 

-1248) 

•1254) 

-1260) 

lig/L 

Ug/L 

I'g/L 

^g/L 

Ug/L 

lig/L 

^g/L 

lig/L 200 3.3 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.010 J 

0.020 U 

0.01 J 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.0098 J 

0.020 U 

0.0098 J 

0.0052 U 

0.011 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0093 U 

0.0052 U 

ND 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.0074 J 
0.020 U 
0.0074 J 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.0057 J 

0.020 U 

0.0057 J 

Dioxins 

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) jig/L 

1,2,3,4,7,8,9-Heplachlorodibenzofuran (HpCDF) fig/ L 

Tolal hcplachlorodibenzofuran (HpCDF) ^lg/L 

l,2,3,4,6,7,S-Heptoclilorodibenzo-p-dioxin (HpCDD) Mg/L 

Total heptadilorodibcnzo-p-dioxin (HpCDD) Mg/L 

1,2,3,4,7,8-Hexachlorodibcnzofuran (H.xCDF) (ig/L 

1,2,3,6,7,8-HcxachIorodibenzofuran (HxCDF) ^lg/L 

1,2,3,7,8,9-HexachIorodibenzofuran (HxCDF) jjg/L 

2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) ^g/L 

Tolal hexachlorodibenzofuran (HxCDF) lig/L 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) pg/L 

1,2,3,6,7,8-Hexachlorodlbenzo-p-dioxin (HxCDD) ng/L 

1,2,3,7,8,9-HexachIorodibcnzo-p-dioxin (HxCDD) ug/L 

Total hexachlorodibenzo-p-dioxin (HxCDD) lig/L 

1,2,3,4,6,7,8,9-Oclachlorodibenzofuran (OCDF) ug/L 

l,2,3,4,6,7,8,9-Oclachlorodibenzo-p-dioxln(OCDD) ug/L 

1,2,3,7,8-Pentachlorodibenzofuran (PcCDF) fig/L 

2,3,4,7,8-Pcnlachlorodibenzofuran (PeCDF) ug/L 

Total pcntachlorodibenzofuran (PeCDF) Mg/L 

l,2,3,7,8-Pentachlorodiben20-p-dioxin (PeCDD) ng/ L 

Total pentachlorodibenzo-p-dioxin (PeCDD) Mg/L 

Total telrachlorodibenzofuran (TCDF) Mg/L 

2,3,7,8-Teb-achlorodibenzofuran (TCDF) ug/L 

2,3,7,8-Telrachlorodibenzo-p-dioxin(TCDD) ug/L 

Total tetrachlorodibcnzo-p-dioxin (TCDD) Mg/L 

Toxic Equivalents Mg/L 0.00001 0.00001 

0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
O.00O0255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.00000254 J 
0.000051 U 

0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 

-0.0000102 U 
0.0000102 U 
0.0000102 U 
0.0000102 U 

0.0 

0.00000579 J 
0.000024 U 
0.0000111 J 
0.0000566 
0.000222 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000551 ] 
0.0000124 J 
0.00000476 J 
0.0000287 
0.000207 

0.0000481 U 
0.0000636 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000426 J 

0.000095 
0.00000481 U 
0.000004S1 U 
0.00000481 U 
0.00000481 U 
0.000007340 



TABLE 2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 - 2012 

12th STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 

Sample Identification: 

Sample Date: 

Sample Type: 

Midiigan Act 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Rosidonhal Generic Cleanup Criteria '^' 

Non-Residential Groundwaler Groundwater 

Drinking Waler Surface Water Contact 

MW-106D 

W G - 5 6 3 9 3 - 7 02617- /V-02S 

10A6/2011 

MW-106D 

WG-56393-Q20712-JV-050 

1/7/1011 

MW-106D 

WG-56393-042612-rV-067 

4/26/2012 

MW-106D 

WG-56393-072412-P/-087 

7/24/2012 

MW-106D 

GW-56393-101212-JV-102 

10/12/1012 

MW-106D 

CW-56393-302232-/V-303 

10/12/2012 

Duplicate 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cliromium VI (hexavalent) 

Cobalt 

Copper 
Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 
Silver 

Sodium 
Thallium 

Vanadium 
Zinc 

General Chemistry 

Cyanide (amenable) 

Cyanide (total) 

Field Parameters 

Conductivity 

Dissolved Oxygen (DO) 

Oxidation Reduction Potential 

pH 

Temperature 

Turbidity 

pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PS/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PE/L 

PB/L 
Pg/L 

PE/L 

PB/L 

mS/cni 

mg/L 

nillivoll 

S.U. 

DegC 

NTO 

50 

6 

10 

2000 

4 

5 

100 
100 

100 
1000 

300 

4 

nooooo 
50 

2 

100 
SO 

98 

350000 

2 

62 

5000 

200 

200 

65-85 

130 

10 

1400 

41 
5.1 

11 

11 
100 

23 

34 

5200 

0.0013 
130 

5 

0.2 

3.7 

27 

310 

5.2 

65-85 

-
-

64000000 

68000 

4300 

14000000 

290000 

190000 

460000 

460000 

2400000 

7400000 

58000000 
ID 

lOOOOOOOOO 

9100000 

56 

74000000 

970000 

1500000 

lOOOOOOOOO 

13000 

970000 

IIOOOOOOO 

57000 

57000 

-

-
-
-
-
-

-
_ 
-
-
-

23500 

-
0.001 u 

-
-
-

24400 

-
-
~ 

10 u 

0.662 

257 

-125 
7.34 

11.74 

1.95 

2.8 
0.085 U 

0.24 J 

81.4 

0.020 U 
0.008 J 

056 
2.0 UJ 

0.019 J 

054 

20.0 U 
0.020 U 

24200 

0.41 

0.001 U 

0.23 
0 5 J 

0.020 U 

24400 

0.0200 U 

0.200 U 

0.92 

10 U 

10 U 

0.724 

2.07 

-31 

7.25 

10.8 

<152 

24600 

0.0012 

10 U 

10 U 

0.781 

3.42 

91 

7.17 

125 

<2.98 

2.0 J 
0.085 
0.1 J 
77.8 

0.020 U 
0.006 J 
051 
2.0 U 
0.083 
0.43 
6.8 J 

0.027 
23700 
0.138 

0.001 U 
0.67 
1.0 U 

0.020 U 
23100 

0.020 U 
0.09 J 

10 U 

10 U 

1.03 

4.40 

23500 

0.001 U 

23200 

0.001 U 

10 U 

10 U 

0.701 

2.62 

94 

751 

12.79 

7.83 

10 U 

10 U 

0.701 

2.62 

94 

751 

12.79 

7.83 

Notes: 

' ' ' Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
amended. 

'^'AISO known as Melhyl isobutyl ketone (MIBK). 

U - Nol present at or above the associated value. 

j - Estimated concentration. 

UJ - Estimated reporting limit. 

R - Rejected. 

c 3 - Exceeds Genei-ic Cleanup Criteria. 

Superscript letter notes the criterion exceeded. 



TABLE 2 
SUMMARY OF GROUNDWATER SAMPUNG RESULTS OCTOBER 2011 - 2012 

12th STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 41 of 60 

Sample Location: 

Sample Identification: 

Sample Date: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Crilcria and Part 

213 Risk-based Screening Levels: Residential and Non-

Residenlial Generic Cleanup Criteria'" 

Non-Residcnlial Groundwater Groundwater 

Drinking Water Surface Water Contact 

MW-106S 

WG-56393-102611-JV-Q29 

10A6/1011 

MW-1Q6S 

WG-56393-020712-P/-049 

1/7/2012 

MW-106S 

WG-56393-042612'fV-066 

4/26/2012 

MW-106S 

WG-56393-072412-JV-086 

7/24/2012 

MW-1Q6S 

G W-56393-3 02212-/V-7 07 

10/22/2011 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Melhyl bromide) 

2-Butanone (Metliyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Ciiloroe thane 

Chloroform (Tridiloromclhane) 

Chloromethane (Melhyl d\loridc) 

l,2-Dibromo-3-chIoropropane pBCP) 

Dibromochloromctliane 

1,2-Dibromoellianc (Ethylene dibromide) 

1,2-Dichlorobcnzcne 

1,3-Dichlorobcnzcne 

1,4-Dichlorobenzene 

Dichlorodifluorometlune (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroelhane 

1,1 - D iciil o roe Uie ne 

cis-1,2-Dichloroclhc no 

lrans-l,2-Dichloroclhonc 

1,2-Dichloropropane 

cis-l,3-Dichloropropcne 

lrans-l,3-Dlchloropropene 

Ethylbenzene 

2-Hexanono 

Isopropyl benzene 

Melhyl tert butyl elher (MTBE) 

4-MolIiyl-2-ponlanone ''' 

Methylene chloride 

Slyrenc 

1,1,2,2-Tetra chloroelhane 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,1,1-Trichioroe Iha ne 

1,1,2-Trichloroetliane 

Tridiloroethene 

Trichlorofluoromethano (CFC-11) 

Vinyl cNoride 

o-Xylene 

m&p-Xylencs 

PB/L 

PS/L 

PE/L 

PE/L 

PS/L 

PS/L 

PB/L 

PB/L 

PS/L 

PE/L 

PE/L 

PE/L 

PE/L 

PE/L 

PE/L 

PE/L 

PB/L 
PB/L 

PE/L 

PE/L 

PE/L 

PB/L 
PE/L 

PE/L 

PS/L 

PE/L 

PS/L 
PB/L 

PB/L 
Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PE/L 

PE/L 

PS/L 
PE/L 

2100 

5 

SO 

80 
29 

38000 

2300 

5 

100 
1700 

80 
1100 

02 

80 
0.05 

600 

19 

75 
4800 
2500 

5 

7 

70 
100 

5 

74 
2900 

2300 

40 

5200 

5 

100 
35 

5 

790 

70 

200 

5 
5 

7300 

2 

280 
280 

1700 

200 

ID 

ID 

35 

2200 

ID 

45 

25 

1100 

350 

ID 

ID 

5.7 

13 

28 
17 

ID 

740 

360 

130 
620 

1500 

230 

18 

ID 

28 
7100 

ID 

1500 

80 

78 

60 

270 

99 

89 

330 

200 

13 

41 
41 

31000000 

11000 

14000 

140000 

70000 
240000000 

1200000 

4600 

86000 

440000 

150000 
490000 

390 

•ISOOO 

25 
160000 

2000 

6400 
300000 

2400000 

19000 
11000 

200000 
220000 

16000 

170000 

5200000 

56000 
610000 

13000000 

220000 

9700 

4700 

12000 

530000 
19000 

1300000 

21000 

22000 

nooooo 
1000 

190000 
190000 

R 

O.SOU 

050 U 

050 U 
0.50 U 

R 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

2.0 U 

0.50 U 

2.0 U 
0.50 U 

0.50 U 

O.SOU 
050 U 

050 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

050 U 

R 
2.0 U 

0.50 U 

20 U 

2.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
050 U 

050 U 

050 U 

050 U 

050 U 

R 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

2.0 U 

0.50 U 

2.0 U 

050 U 

O50U 

• 050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

R 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

R 

050 U 

050 U 

0.50 U 

050 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

2.0 U 

0.50 U 

2.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

0.50 U 

0.50 U 

050 U 

R 

2.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

0.50 U 

050 U 

050 U 

2.0 U 

050 U 

0.50 U 

050 U 

050 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

R 

3.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

20 U 

0.50 U 

050 U 

050 U 

050 U 

R 

0.11 J 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

050 U 

20 U 

2.0 U 

O.SOU 

0.50 U 

0.50 U 

0.080 J 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

050 U 



TABLE 2 
SUMMARY OF GROUNDWATER SAMPUNG RESULTS OCTOBER 2011 - 2012 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 42 of 60 

Sample Location: 

Sample Identification: 

Sample Dale: 

Sample Type: 

Michican Act 451. Part 201 Cleanup Criteria and Pari 
213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria ^'' 

Non-Rcsidonttal 

Drinking Water 

Groundwater 

Surface Waler 

Interface 

Groundwater 

Conlacl 

MW-706S 

WG-56393-102617-;V-02g 

10/26/2011 

MW-1Q6S 

WC-56393-020712-JV-049 

2/7/2012 

MW'106S 

WG-56393-Q42612-fV-066 

4/26/1011 

MW-106S 

WG-56393-Q72412-JV-0S6 

7/14/2012 

MW-106S 

GW-56393-302232-/V-707 

10PJ2/2012 

Semi-Volatile Organic Compounds 

Accnaphthene 

Accnaphlhylene 

Anlliracene 
Benzo(a)anthracene 

Benzo(a) pyrene 
Benzo(b)nuoranlhenc 
Benzo(g,h,i)perylene 

Be nzo(k) fluorantliene 

Butyl bcnzylphlhalate (BBP) 

Carbazole 
4-Cl\Ioro-3-me thy iphe nol 
bis(2-ChlorocUiyl)cthcr 

2-ChlorophcnoI 

Chrysene 
Dibenz(a,h)anthracene 

Dibenzofuran 
3,3'-DichIo robe nzid ine 

2,4-Dicl\lorophencil 

Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimelliylphenol 

Di-n-bulylphlhalate (DBP) 

4,6-Dinilro-2-methylphenol 

2,4-D I ni trolol ue ne 
Di-n-oclyl phtlialate (DnOP) 

bls(2-Ethylhexyl)phthalate (DEHP) 

Fluoranlhene 
Fluorenc 
Hexachlorobenzene 

Hexachlorobuladiene 

Hexachlorocyclopenladiene 

Hexachloroelhanc 
Indeno(l,2,3-cd)pyrene 

Isophorone 
2-Melhylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

Nitrobenzene 
2-Nilrophonol 

N-Nitrosod i-n-pr('py[a mine 
N-Nilrosod ipheny laminG 

Pentachlorophenol 

Phenanthrene 
Phenol 

Pyrene 
2,4,5-Trichlorophcnol 
2,4,6-TrichlorophGnol 

PB/L 

PB/L 
PB/L 
PE/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PB/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PB/L 

PB/L 

PS/L 
PB/L 
PB/L 
PS/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PB/L 
PE/L 
PB/L 
PB/L 
Pg/L 

Pg/L 
Pg/L 

3300 
150 
43 

85 
5 

15 

1 
1 

2700 
350 

420 
8.3 

130 
1.6 
2 

ID 
45 
210 

16000 
210000 
1000 
2500 
20 
32 
380 
6 

210 
2000 

1 
42 

50 
21 

2 
3100 
750 
1000 

1000 
1500 
9.6 
58 
5 

1100 
1 

150 
13000 
140 

3100 
470 

380 
9.7 

25 

1.6 

12 

0.2 

0.053 

ID 

6.7 

ID 

1300 

G,X 
2 

450 

4200 
3900 
43 
9.4 

2700 
7400 
79000 
5700 
94000 

1.6 
2 

ID 

180 
48000 

nooooo 
4200000 
520000 
11000 
9500 
8600 

400 

320 

210 
2000 

4.6 

400 

1600 

1900 
2 

990000 
25000 
810000 
810000 
31000 
11000 
79000 

360 
35000 

200 
1000 

29000000 

140 
170000 
10000 

0.20 U 
0.20 U 
0.20 U 
0.20 U 

R 

R 

R 

R 
0.20 U 
0.20 U 
0.50 U 
0.20 U 
0.50 U 
0.30 U 

R 
0.30 U 
3.0 U 
050 U 
0.30 U 
0.30 U 
4.0 U 
0.20 U 
2.0 U 
0.30 U 

R 
1.0 U 
0.30 U 
0.30 U 
0.20 U 
0.20 U 
1.0 U 

0.20 U 

R 
0.20 U 
0.20 U 

12 
050 U 
0.027 J 
0.20 U 
050 U 
0.20 U 
0.20 U 
1.0 U 
0.20 U 
0.74 

0.20 U 
0.50 U 
0.50 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.040 J 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.30 U 
2.0 U 
0.49 U 
020 U 
0.20 U 
3.9 U 

0.048 J 
3.0 U 
0.20 U 
0.20 U 
0.38 J 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 
0.49 U 
0.027 J 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.49 U 
0.20 U 
049 U 
0.49 U 

056393(10)12 



TABLE 2 
SUMMARY OF GROUNDWATER SikMPLING RESULTS OCTOBER 2011 - 2012 

121h STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 43 ol 60 

Sample Locatit'n: 

Sample Itlentilica lion: 

Sample Dale: 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels; Residential and Non-

Residential Generic Cleanup Criteria ' ' ' 

Non-Residential 

Drinking Water 

Groundwater 

Surface Water 

Interface 

Groundwater 

Contact 

MW-106S 

WC-56393-102611-JV-029 

10/26/2011 

MW-106S 

WG-56393-020712-P/-049 

2/7/2011 

MW-106S 

WG-56393-042612-JV-066 

4/26/2012 

MW-106S 

WG-56393-072412-JV-OS6 

7/24/2012 

MW-106S 

CW-56393-I02212-/V-103 

10/2V1012 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aiciclor-1232 

Aroclor-1242 

Arodor-1248 

Aroclor-1254 

Arodor-1260 

Tolal PCBs 

(fCB-1016) 

(PCB-1221) 

(fCB-1232) 

(l'CB-1242) 

(^08-1248) 

(l'CB-1254) 

(l'CB-1260) 

PE/L 
PS/L 
PE/L 
PE/L 
PE/L 
PE/L. 
PS/L 
PE/L 200 35 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0020 U 

0.030 U 

0.020 U 

ND 

0.0051 U 

0.011 U 

0.0051 U 

0.0051 U 

0.0051 U 

0.012 U 

0.0051 U 

ND 

0.020 U 

0.040 U 

0.026 U 

0.020 U 

OD20U 

0.020 U 

0.020 U 

ND 

Dioxins 
12,3,4,6,7,8-Hcptachlorodibenzofuran (HpCDF) PS/L 
1,2,3,4,7,8,9-HcptPehlorodibenzofuran (HpCDF) Pg/L 

Tolal heplachl.irodibenzofuran (HpCDF) Ug/L 

1,2,3,4,6,7,8-Hfplachlorodibenzo-p-dioxin (HpCDD) PE/L 

Total hepUchli>rodibenzo-p-dioxin (HpCDD) PS/L 
1,2,3,4,7,8-HexAchlorodibenzofuran (HxCDF) PS/L 

1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) jrg/L 

l,2,3,7,8,9-Hexachlorodiben2ofuran (HxCDF) ' Pg/L 
2,3,4,6,7,8-Hcx»cUovodibenjo(uran (HxCDF) Hg/ L 

Tolal Vicxachlorodibenzoiuran (HxCDF) irg/L 

1,2,3,4,7,8-Hexadilorodibenzo-p-dioxin (HxCDD) Pg/L 
l,2,3,6,7,8-Hexflt:h]orodlbenzo-p-dioxin (HxCDD) pg/L 

1,2,3,7,8,9-HexPdTlorodibenzo-p-dioxin (HxCDD) pg/L 

Total hexachlorodibenzo-p-dioxin (HxCDD) Pg/L 

l,2,3,4,6,7,8,9-C5ctachIorodibenzofuran (OCDF) Pg/L 

l,2,3,4,6,7,8,9-0dachlorodibenzo-p-dioxin (OCDD) Pg/L 
1,2,3,7,8-Penla^lorodibenzofuran (PeCDF) pg/L 

2,3,4,7,8-Penta;hlorodibenzofuran (PeCDF) pg/L 

Total pentachlP'odibenzofuran (PeCDF) pg/L 

1,2,3,7,8-Penla^hlorodibenzo-p-dioxin (PeCDD) Pg/L 
Total pentachl.Jrodibenzo-p-dioxin (PeCDD) pg/ L 

Total telrachlorodibenzofuran (TCDF) irg/L 
2,3,7,8-TelrachlorodibenzoIuran (TCDF) (ig/L 

2,3,7,8-Tetradilorodibenzo-p-dioxin (TCDD) pg/L 

Total teli-achlofodibenzop-dioxin (TCDD) Pg/L 

Toxic Equivalents Pg/L 0.00001 0.00001 

0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0,0000255 U 
Q.0D0D255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.000051 U 
0.000051 U 
0.0000255 U 
0.0000255 U 
0.0000255 U 
0.0000355 U 
0.0000255 U 
0.0000102 U 
0.0000103 U 
0.0000103 U 
0.0000103 U 

0.0 

0.00000736 J 
0.000024 U 
0.0000141 J 
0.0000641 

0.000266 
0.000024 U 
0.000034 U 
0.000024 U 
0.000024 U 
0.00000574) 
0.0000131 J 
0.00000693 J 

0.0000315 

0.000235 
0.0000481 U 

0.0000715 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000402 J 

0.000074 
0.00000431 U 
0.00000481 U 
0.00000481 U 
0.00000481 U 
0.000007878 



TABLE2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 - 2012 

12th STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 44 of 60 

Sample Location: 

Sample Idcnhficalion: 

Sample Date: 

Sample Type: 

Michigan Acl 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Residenlial Generic Cleanup Criteria'" 

Non-Residential 

Drinking Water 

Groundwater 

Surface Waler 

Interface 

b 

Groundwaler 

Contact 

MW-106S 

WG-56393-102613 -JV-029 

10/26/2011 

MW'106S 

WG-56393-020 73 2 ./V-049 

2/7/1012 

MW-106S 

WG-56393-042612-JV'066 

4/16/1012 

MW'106S 

WG-56393 -072 412-JV-086 

7/14/1011 

MW-106S 

GW-56393-302232-/V-707 

10/12/1011 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cliromium VI (hexavalent) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Tliallium" 

Vanadium 

Zinc 

General Chemistry 

Cyanide (amenable) 

Cyanide (total) 

Field Parameters 

Conductivity 

Dissolved Oxygen (DO) 

Oxidation Reduction Polcnlial 

pH 

Temperature 

Turbidity 

pg/L 
Pg/L 

P8/L 

Pg/L 
Pg/L 
PB/L 

PE/L 
PE/L 
PE/L 
PB/L 

PB/L 
Pg/L 
Pg/L 

Pg/L 

Pg/L 

PC/L 
Pg/L 

PE/L 
PB/L 
PB/L 
Pg/L 
Pg/L 

P£/L 

PE/L 

mS/cm 
mg/L 

nillivoll 
S.U. 

DegC 
NTLl 

50 

6 

10 

2000 
4 
5 

100 
100 
100 
1000 

300 

4 

nooooo 
50 

2 

100 
50 
98 

350000 
3 

63 
5000 

200 

200 

65-85 

1400 

41 

5200 

0.0013 

130 

3.7 

27 

310 

64000000 

68000 

4300 

14000000 

290000 

190000 • 

460000 

460000 

2400000 

7400000 

58000000 

ID 

lOOOOOOOOO 

9100000 

56 

74000000 

970000 

1500000 

lOOOOOOOOO 

13000 

970000 

IIOOOOOOO 

57000 

57000 i t 

1243 

0.37 

190 

6.78 

13.83 

4.01 

2.4 

0.146 

5.77 

443 

0.020 U 

0.029 

0.23 

2.0 UJ 

0578 

050 

6.8 

0.050 U 

8220' 

43300 

_ 
1 0.0203'' 

0.020 U 
40500 
479" 

0.00447' 

247 
0 5 J 

0.020 U 
17000 

0.0200 U 
0.200 U 

40.0 

10 U 

10 U 

-119 

6.77 

33400 

0.00119 

10 U 

10 U 

1.04 

0.98 

-59 

653 

115 

<1.02 

175 '" 

347 
0.020 U 
0.020 U 
0.19 J 
2.0 U 
0528 
0.24 

13500' 

27600 

1 406' 

0.001 U 

40900 

_ 
0.0118' 1 

1.01 
1.0 u 

0.020 U 
22400 
0.020 U 

0.13 J 

10 U 

10 U 

1.31 

2.60 

-143 

65 

16.8 

3.85 

10 U 

10 U 

1.25 

0.39 

-51 

6.66 

14.87 

0.71 

Notes; 

" ' Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
amended. 

'^'AISO known as Methyl isobutyl ketone (MIBK). 

U-No l present a I or above Ore associated value. 

J - Eslimated concenlraVion. 

UJ - Eslimated reporting limit. 

R - Rejected. 

t ~L Exceeds Generic Cleanup Criteria. 

Superscript letter notes the criterion exceeded. 



TABLE 2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 -

12th STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 45 of 60 

Sample Location: 

Sample'Identification: 

Sample Date: 

Sample Type: 

Midiigan Acl 451, Part 201 Cleanup Criteria and Pari 

213 Risk-based Screening Levels: Residential and Non-

Residcntial Generic Cleanup Criteria ^̂ ' 

Non-Residential Groundwater Groundwaler 

Drinking Water Surface Water Contact 

Interface 

MW-307S 

WG-56393-302771-7V-030 

10A7A011 

MW-107S 

WG-56393-02 0812-} V-051 

2/8/2011 

MW-307S 

WG-56;393-042612-]V-06S 

4/16/1011 

MW-107S 

WG-56393-0 72472-/V-C 

7/24/1012 

MW-107S 

GW-56393-102212-JV-100 

10/22/2012 

Volatile Organic Compounds 

Acetone 
Be nze lie 

Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 
Carbon disulfide 

Carbofi tetrachloride 
Clilorcbenzene 

Chloroelhane 

Chloroform (Triclilorometha ne) 
Chloromethane (Methyl chloride) 

l,2-Dibromo-3-ch!oropropane (DBCP) 

Dibromochioromethane 
1,2-Dit'romoelhano (Ethylene dibromide) 

l,2-Didiloroben7,ene 
1,3 - D i t-'h 1 orobe nze n e 

1,4-Dit'hl orobenzene 

Dichlorodifiuorometliane (CFC-12) 
l,l-Dii.:li]oroelhano 

l,2-Dit:liloroelliane 

1,1-Dit-'hloroc thcne 

cis-l,2'Dichloroethene 
tra ns-L 2-D i c hi o roe Ih e ne 

l,2-Dii-'hloropropane 

cis-1,3--DichIoropropene 

lrans-l,3-DicliIoropropene 

Ethylbenzene 

2-Hex£inone 

Isopropylbenzene 

Melhyl tert butyl ether (MTBE) 

4-Metliyl-2-penlanone *̂ ' 

Methylene chloride 

Styrene 

l,l,2,2--Telracliloroelliane 

Tetrachloroethene 

Toluene 
1,2,4-Trichlorobenze nc 

1,1,1-TrichloTOelhane 

1,1,2-Trichloroethane 

Trichioroethene 

Tridilcrofluoromethane (CFC-11) 

Vinyl t'htoride 
o-Xylene 

m&p-Xylenes 

pg/L 
Pg/L 
PB/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L. 
Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 

PB/L 
PE/L 

PB/L 
PE/L 
PE/L 
PE/L 
PB/L 
PS/L 

2100 
5 
80 
80 
29 

38000 
2300 

5 

100 
1700 
80 

1100 
02 
80 

0.05 
600 
19 
75 

4800 
2500 

5 
7 
70 
100 
5 

74 
2900 . 
2300 

40 

5200 
5 

100 
35 
5 

790 

70 
200 
5 
5 

7300 
2 

280 
280 

1700 
200 
ID 
ID 
35 

2300 
ID 
45 
25 

1100 
350 

ID 

-
ID 
5.7 

13 
28 
17 
ID 
740 
360 
130 
620 
1500 
230 

18 
ID 
28 

7100 

ID 
1500 
80 

78 
60 
270 
99 

89 
330 
200 

13 
41 
41 

31000000 

11000 
14000 
140000 
70000 

240000000 
1200000 

4600 
86000 

440000 
150000 
490000 

390 

18000 
25 

160000 
2000 
6400 

300000 
2400000 
19000 
11000 
200000 
220000 
16000 

170000 
5200000 
56000 
610000 

13000000 

320000 
9700 

4700 
12000 

530000 
19000 

1300000 

21000 
22000 

nooooo 
1000 

190000 
190000 

R 

050 U 

050 U 

050 U 

050 U 

R 

O.SOU 

O.SOU 

050 U 

050 U 

O.SOU 

050 U 

2.0 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

050 U 

050 U 

R 

2.0 U 

050 U 

20 U 

3.0 U 

050 U 

050 U 

0.50 U 

050 U 

3.0 U 

050 U 

050 U 

050 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

R 

0.50 U 

050 U 

050 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

O.SOU 

2.0 U 

O.SOU 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

0.50 U 

R 

2.0 U 

050 U 

050 U 

O.SOU 

050 U 

2.0 U 

050 U 

050 U 

050 U 

O.SOU 

050 U 

050 U 

050 U 

050 U 

0.50 U 

0.50 U 

050 U 

R 

0.50 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

3.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

050 U 

050 U 

0.50 U 

050 U 

050 U 

0.50 U 

0.50 U 

R 

2.0 U 

050 U 

20 U 

3.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

R 

0.50 U 

050 U 

0.50 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

2.0 U 

O.SOU 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

050 U 

050 U 

050 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

R 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

20 U 

O.SOU 

050 U 

0.50 U 

050 U 

R 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

050 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

050 U 

0.50 U 

0.15 J 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

056393(10)T2 



TABLE 2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 - 2012 

12th STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 46 of 60 

Sample Locatinn: 

Sample Identification: 

Sample Date: 

SampleType: 

Midiigan Acl 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Residcnlial Generic Cleanup Criteria '̂ ^ 

Non-Residential Groundwaler Groundwater 

Drinking Water Surface Water Conlacl 

Interface 

MW-I07S 

. WG-56393-7 02 77 7-/V-030 

10/27/2011 

MW-1Q7S 

WG-56393-010S12-JV-051 

7/8/1012 

MW-107S 

WG-56393-041612-JV-068 

4/16/1012 

MW-107S 

WG-56393-072412-7 V-0S8 

7/14/2012 

MW-107S 

CW-56393-3 022 3 2-/V.3 00 

10A2/2012 

Semi-Volatile Organic Compounds 

Acenaphlhenc 

Accnaphlhylene 

Anthracene 

Benzo(a)anlhracenc 

Benzo(a)pyrene 

Benzo(b) fluoranlhene 

Bonzo(g,h,i)pe>-y|ene 

Bo nzo(k) fluoranlhene 

Butyl benzylpliihalale (BBP) 

Carbazole 

4-ailoro-3-nieihylpheiioI 

bis(2-Chlorootiiy|)clher 
2-ChlorophcnG| 
Chrysene 

Dibenz(a,h)anlhracenc 
Dibenzofuran 

3,3'-Dichlorobt-nzidine 

2,4-Dlcliloroplienol 

Diethyl phthalate 
Dimethyl phthalate 

2,4-DimeUiylphenol 

Di-n-butylphtlialate (DBP) 

4,6-Dinilro-2-melhyl phenol 
2,4-Dinilrotoluene 
Di-n-oclyl phthalate p n O P ) 

bis(2-Elhylhexy|)phthalale(DEHP) 
Fluoranlhene 
Fluorene 

Hexachlorobenzene 

Hcxachlorobufiidione 
Hcxachlorocyciopenladienc 

Hexachloroelhano 

I ndeno(l,2,3-cd) pyrene 
Isophorone 

2-MethylnaphlhaIene 
2-Melhyl phenol 
4-MetliylphenDl 
NaphUialene 
Nitrobenzene 

2-Nilrophenol 

N-Nilrosodi-n-propylamine 
N-Nitrosodiphenylaminc 

Pentachlorophenol 
Phenanllirono 
Phenol 
Pyrene 

2,4,5.TrichlorophcnoI 
2,4,6-TrichlorophenDl 

PE/L 

PS/L 

PS/L 

PB/L 

PE/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 
PE/L 

PS/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

PE/L 

PB/L 

PS/L 
PE/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

PE/L 
PE/L 

PE/L 

PE/L 

PB/L 

PB/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 

3SQ0 

150 

43 

85 

S 

15 

1 
1 

2700 

350 

430 

85 
130 

1.6 

3 

ID 
45 

310 

16000 

310000 

1000 

2500 

30 
32 

380 . 

6 

310 

2000 

1 
42 

50 

31 

3 

3100 

750 

1000 

1000 

1500 

9.6 

58 

5 
1100 

1 
150 

13000 

140 
2100 

470 

38 

ID 

ID 

ID 

ID 
ID 

67 

10 

7.4 

1 
18 

ID 

ID 

4 

05 

11 
110 

-
380 

9.7 

ID 

25 

1.6 

13 

0.3 

0.053 

ID 

6.7 

ID 

1300 

19 

30 

30 

11 

180 

ID 

G,X 

3 

450 
ID 

5 

4200 

3900 

43 

9.4 

1 
15 

1 

1 

2700 

7400 

79000 
5700 

94000 

1.6 
2 

ID 

180 

48000 

nooooo 
4200000 
520000 

11000 

9500 

8600 

400 

320 

210 

2000 

4.6 

400 

1600 

1900 

2 

990000 

25000 

810000 

810000 

31000 
11000 

79000 

360 

35000 

200 
1000 

29000000 
140 

170000 
10000 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.30 U 

0.30 U 

050 U 

0.30 U 

050 U 

0.20 U 

0.20 U 

0.20 U 

2.0 U 

050 U 

0.20 U 

0.20 U 

4.0 U 

0.20 U 

2.0 U 

0.20 U 

0.20 U 

1.0 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

LOU 
0.20 U 

0.20 U 

0.20 U 

0.20 U 

050 U 

050 U 

0.036 J 

0.20 U 
0.50 U 

0.20 U 

0.20 U 

1.0 U 
0.20 U 
050 U 
0.20 U 
0.50 U 
0.50 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.024 J 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 

0.49 U 
0.20 U 
0.20 U 
3.9 U 

0.034 J 
2.0 U 

0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 
0.49 U 
0.038 J 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.49 U 
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Sample Location: 

Sample Identification: 

Sample Date: 

Sample Type: 

Midiigan Act 451, Part 201 Cleanup Criteria and Part 

213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria '^' 

Non-Rosidential Groundwater 

Drinking Water Surface Water 

Inlcrface 

Groundwater 

Contact 

MW'107S 

WG-56393-102711-fV-030 

10/17/1011 

MW-1Q7S 

WG-56393-020812-fV-051 

2/8/2012 

MW-107S 

WG-56393-042612-fV-068 

4/16/1012 

MW-107S 

WG-56393-072412-JV-0 

7/24/2012 

MW-107S 

G W-56393-102212-/V-3 00 

10/22/2012 

PCBs 

A rod 

Arod 

Arod 

Arod 

Arod 

:or-1016 

•1221 

•1232 

•1242 

;or-1248 

lor-1254 

1260 

Total PCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(FCB-1248) 

(PCB-1254) 

(PCB-1260) 

l»g/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 200 3.3 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

. 0.021 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.0050 U 

0.010 U 

0.0050 U 

0.0050 U 

0.0050 U 

0.0050 U 

0.0050 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

Dioxins 

1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ng/ L 

1,2,3,4,7,8,9-Heplachlorodibenzofuran (HpCDF) ug/L 

Total heptachlorodibenzofuran (HpCDF) f'g/L 

l,2,3,4,6,7,8-Heplach!orodibenzo-p-dioxin (HpCDD) Mg/L 
Total heplachlorodibcnzo-p-dioxin (HpCDD) Mg/L 
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) ug/L 
1,2,3,6,7,8-HexachIorodibcnzofuran (HxCDF) jig/L 

1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) pg/L 

2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) ug/L 
Total hexachlorodibenzofuran (HxCDF) Mg/L 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) ng/L 

1,2,3,6,7,8-Hexachlorodibenzo-p-dloxin (HxCDD) ug/L 

1,2,3,7,8,9-Hexachlorodlbenzo-p-dioxin (HxCDD) jig/L 
Total hexachlorodibenzo-p-dioxin (HxCDD) ug/L 

l,2,3,4,6,7,8,9-Oclachlorodibenzofuran(OCDF) ug/L 

l,2,3,4,6,7,8,9-Octachlorodibcnzo-p-dioxin(OCDD) ug/L 
1,2,3,7,8-Ponlachlorodibenzofuran (PeCDF) ^g/L 

2J,4,7,8-Penlachlorodibenzofuran (PeCDF) fig/L 

Total penlachlorodibenzofuran (PcCDF) Mg/L 

1,2,3,7,8-Penlachlorodiberuo-p-dioxin (PeCDD) Mg/L 

Tolal penlachlorodibenzo-p-dioxin (PcCDD) Mg/L 

Total letrachlorodibenzofuran (TCDF) Mg/L 

2,3,7,8-TelradilQrodibenzofuran(TCDF) ug/L 

2,3,7,S-Tetrach!orodibenzo-p-dioxin (TCDD) ng/L 

Total letraclilorodibcnzo-p-dioxin (TCDD) Mg/L 

Toxic Equivalents Hg/ L 0.00001 0.00001 

0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
O.O000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.000049 U 
0.000049 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000245 U 
0.0000098 U 
0.0000098 U 
0.0000093 U 
0.0000098 U 

0.0 

0.00000576 J 
0.000024 U 

• 0.00000576 J 
0.0000552 
0.000239 

0.00000134 J 
0.000000994 J 

0.000024 U 
0.00000126J 
0.0000144 J 
0.0000132 J 

0.00000532 J 
0.0000309 
0.000236 

0.00000406 J 
0.0000571 
0.000024 U 
0.000024 U 

0.00000279 J 
0.00000435 J 

0.000101 
O.OOO00481 U 
0.00000481 U 
0.00000481 U 
0.00000347 J 
0.000008136 
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Sample Location: 

Sample Identification 

Sample Date: 

SampleType: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels; Residential and Non-

Rcsidcnlial Generic Cleanup Criteria ' ' ' 

Non-Rcsidontial 

Drinking Waler 

Groundwaler 

Surface Water 

Interface 

Groundwalc 

Contact 

MW-707S 

WC-56393-702 77 l-yV-030 

70/27/2013 

MW-107S 

WC-56393-020812-fV-051 

2/S/lOll 

MW-107S 

WG-56393-042612-P/-068 

4/26/1011 

MW-107S 

WG-56393-072412-JV-0 

7/14/1011 

MW-107S 

GW-S6393-101212-fV-100 

10/22/1011 

Metals 

Aluminum 

Antimony 

Arsenic 
Barium 
Beryllium 

Cadmium 

Chromium 

Chromium VI (hexavalent) 
Cobalt 
Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

General Chemistry 

Cyanide (amenable) 

Cyanide (total) 

Field Parameters 

Conductivity 

Dissolved Oxygen (DO) 

Oxidation Reduction Potential 
pH 

Temperature 
Turbidity 

pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

PE/L 

PE/L 

PE/L 
Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PE/L 
PE/L 

PS/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

mS/cm 

mg/L 

nillivoll 

s.u. 

DegC 
NTU 

50 

6 

10 

2000 

4 
5 

100 

100 

100 

1000 

300 

4 

nooooo 
so 
2 

100 

50 
98 

350000 

2 

62 
5000 

200 

200 

65-85 

-

130 

10 

1400 

41 
5.1 

11 

11 
100 
23 

34 

5200 

0.0013 

130 

5 

0.2 

3.7 

27 
310 

5.2 

65 .35 

64000000 

68000 

4300 

14000000 

290000 

190000 

460000 
460000 

2400000 
7400000 

58000000 

ID 

lOOOOOOOOO 

9100000 

56 

74000000 

970000 

1500000 

lOOOOOOOOO 

13000 

9 7 0 0 0 0 

IIOOOOOOO 

57000 

57000 

-
-

0.784 

• 0 .27 

-21 .2 

6.83 

12.23 

5.21 

L3J 

0.050 U 

1.81 

103 

0.020 U 

0.004 

0.047 j 

2.0 U 

0.648 

050 
3290' 

0.020 U 

28300 
709' 

0.001 U 
2.76 
1.0 U 

0.020 U 
22300 
0.119 

0.200 U 
2.16 

10 U 

10 u 

0.875 

0.01 

-98 

6.83 

95 

<2.69 

10 U 

10 U 

0.933 

6.38 

-24 

6.84 

11.9 

<0.24 

1.8 J 

0.0S0 u 

2.6 
105 

0.020 U 

0.030 J 

0.20 U 

2.0 U 

0.405 
053 

1 3540' 

0.018 J 

29000 

1 
0.001 u 

3.04 

1.0 U 
0.020 U 

23700 

0.098 

0.20 U 

-
_ 
-
_ 
-
-
_ 
-
-
-
_ 
-

28500 

_ 
0.001 u 

-
_ 
-

23000 

_ 
_ 

10 u 

10 u 

156 

3.09 

16.7 

4.62 

10 U 

10 U 

0.913 

0.15 

-40 

651 

13.20 

0.92 

"' Cleanup criteria identilied by MPEQ RRD Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA451 as 
amended. 

'^'AISO known as Methyl isobutyl ketone (MIBK). 

U-Not present a tor above the associated value. 

J - Estimated concentration. 
UJ - Estimated reporting limit 
R-Rejected. 
c —L Exceeds Generic Cleanup Criteria. 

Superscript letter notes Ihe criterion exceeded. 
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Sample Location: 

Sample Identification: 

Sample Dale: 

SampleType: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels; Residential and Non-

Residential Generic Cleanup Criteria"' 

Non-Residenlial 

Drinking Water 

Groundwaler 

Surface Water 

Interface 

Groundwaler 

Contact 

MW-108D 

WG-56393-102711-JV-031 

10/17/2011 

MW-108D 

WG-56393-010812-fV-053 

2/8/2012 

MW-108D 

WG-56393-042632-/V-070 

4/26/2012 

MW-108D 

WG-56393-0 7247 2-/V.090 

7/24/2011 

MW-108D 

GW-56393-102212-fV-099 

10/22/2011 

Volatile Organic Compounds 

Acetone 

Benzene 

Brom od ichloromelha ne 

Bromoform 

Bromomethane (Melhyl bromide) 

2-Bulanone (Methyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon telrachloride 

Clil oro benzene 

Ciiloroe thane 

Chloroform (Tricliloromethano) 

Chloromethane (Metliyl chloride) 

l,2-Dibromo-3<iiloropropane(DBCP) 

Dibromochioromethane 

1,2-Dlbromoelhane (Ethylene dibromide) 

1,2-Dichlorobenzenc 

1,3-Dichlorobonzene 

1,4-Dichlorobe nzono 

Didilorodifluoronicthane (CFC-12) 

1,1-Dicliloroethanc 

1,2-Dichloroethane 

1,1-Dichloroe thcne 

cls-l,2-Dicliloroel|ione 

tra ns-1,2-Dichloroe thene 

1,2-Dichloropropane 

ci5-l,3-Dichloropropenc 

trans-l,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Isopropyl benzene 

Melhyl tert butyl ether (MTBE) 

4-Methyl-2-pentanone " ' 

Methylene diloride 

Styrene 

1,1,2,2-Tctracliloroethanc 

Tctracliloroelliene 

Toluene 

1,2,4-Trichlorobe nze no 

1,1,1-Trichloroelhane 

1,1,2-TrichloroelIiane 

Trichioroe tlicne 

TrichloronuoromcUianc (CFC-11) 

Vinyl chloride 

o-Xylene 

m&p-Xylencs 

pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PS/L 

PB/L 
PB/L 
PS/L 
PS/L 
PB/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PS/L 

PE/L 
PE/L 
PE/L 
Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 

PE/L 
PE/L 
PS/L 
PS/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

2100 
5 

80 
80 
29 

38000 
2300 

5 
100 
1700 
80 

1100 
0.2 
80 

0.05 
600 
19 
75 

4800 
2500 

5 
7 
70 
100 
5 

74 
2900 
2300 
40 

5200 
S 

100 
35 
5 

790 
70 
200 
5 
5 

7300 
2 

280 
280 

1700 
200 

ID 
ID 
35 

2200 
ID 
45 
25 

1100 
350 
ID 

ID 
5.7 
13 
28 
17 
ID 
740 
360 
130 
620 
1500 
230 

-
18 
ID 

' 28 
7100 

ID 

ISOO 
80 

78 
60 
270 
99 
89 

330 
200 

13 

41 
41 

31000000 
11000 

14000 
140000 
70000 

240000000 
1200000 

4600 
86000 

440000 
150000 
490000 

390 
18000 

25 
160000 
2000 
6400 

300000 
2400000 
19000 
nooo 
200000 
220000 
16000 

170000 
5200000 
56000 
610000 

13000000 
230000 
9700 

4700 
12000 

530000 
19000 

1300000 

21000 
22000 

nooooo 
1000 

190000 
190000 

R 

050 U 

050 U 

050 U 

050 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

2.0 U 

050 U 

2.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.14 J 

0.50 U 

0.50 U 

050 U 

0.50 U 

050 U 

0.50 U 

050 U 

050 U 

R 

2.0 U 

0.50 U 

20 U 

3.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

O.SOU 

050 U 

050 U 

0.50 U 

050 U 

0.50 U 

R 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

050 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.15 J 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

0.50 U 

R 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.12 J 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

0.50 U 

050 U 

050 U 

R 

0.50 U 

0.50 U 

050 U 

0.50 U 

050 U 

050 U 

2.0 U 

O.SOU 

2.0 U 

O.SOU 

O.SOU 

050 U 

050 U 

0.11 J 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

0.50 U 

R 

2.0 U 

050 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

0.14 J 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

R 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

050 U 

050 U 

O.SOU 

0.15 J 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

050 U 

20 U 

3.0 U 

0.50 U 

R 

2.0 U 

050 U 

050 U 

0.50 U 

O.SOU 

2.0 U 

050 U 

050 U 

050 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

20 U 

050 U 

050 U 

0.50 U 

050 U 

R 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

2.0 U 

0.50 U 

050 U 

050 U 

050 U 

0.14 J 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

050 U 

050 U 

0.50 U 

20 U 

2.0 U 

050 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

0.43 J 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 
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Sample Location: 

Sample Identification: 

Sample Date: 

SampleType: 

Semi-Volatile Organic Compounds 

Accnaphthene 

Accnaphlhylene 

Anthracene 

Benzo(a)anlhracene 

Benzo(a)pyrcnc 

Be nzo(b) fluoranlhene 
Benzo(g,h,i)pery!ene 

Ben zo(k) fluoranlhene 

Butyl benzylphlhalale (BBP) 
Carbazole 

4-ChIoro-3-melhyl phenol 

bis(2-ChloroeLhyl)elher 
2-Chlorophenol 
Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

3,3'-Diclilorobcnzidine 
2,4-DicliloroplienoI 

Dictliyl phthalate 

Dimethyl phthalate 

2,4-Dime Ihylphcnol 
Di-n-butylphlhalale (DBP) 

4,6-Dinilro-2-melhylphcnol 
2,4-Dini trolol uene 

Di-n-octyl phthalate p n O P ) 

bi5(2-EthylhcxyI)phthalate(DEHP) 
Fluoranlhene 

Fluorene 

Hexachlorobenzene 

Hexachlorobuladiene 

Hexacliiorocydopenladiene 
Hexacliloroelhane 

Indeno(l,2,3-cd)pyrGne 
Isophorone 

2-MelhylnaphthaIcne 
2-Melhylphenol 
4-Methylphenol 

Naphthalene 

Nitrobenzene 
2-Nitroplienol 

N-Nilrosodi-n-propylamine 
N-Nilrosodiphenylamine 
Pentachlorophenol 

Phenanthrene 

Phenol 
Pyrene 

2,45-Triclilorophenol 

2,4,6-Trichlorophenol 

Michigan Acl 451, Part 201 Cleanup Criteria and Pari 
213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria '" 

Non-Residential Groundwaler Groundwaler 

Drinking Water Surface Water Contact 

Interface 

a b c 

38 4200 

ID 3900 

ID 43 

ID 9.4 
ID 1 

ID 15 

1 
1 

67 2700 

10 7400 
7.4 79000 

1 5700 
18 94000 
ID 1.6 
ID 3 

4 ID 
05 180 

11 48000 

no nooooo 
4200000 

380 520000 

9.7 nooo 
9500 

8600 

ID 400 

25 320 

1.6 210 

12 2000 

0.2 45 

0.053 400 

ID 1600 

6.7 1900 

ID 2 

1300 990000 

19 25000 

30 810000 

30 810000 

11 31000 

180 11000 

ID 79000 

360 

35000 

G,X 200 

2 1000 
450 39000000 
ID 140 

170000 
5 10000 

MW-IOSD 

WC-56393-101711-JV-031 

10/27/2011 

."S/L 
Pg/L 

Pg/L 
PE/L 
PB/L 

PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PB/L 
PE/L 
Pg/L 
Pg/L 

PE/L 
PS/L 

PE/L 
PE/L 
Pg/L 
Pg/L 

PE/L 
PS/L 

PB/L 
PB/L 
Pg/L 

Pg/L 
Pg/L 

PS/L 
PS/L 
Pg/L 
Pg/L 

PE/L 

PS/L 
PB/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PB/L 

PS/L 
Pg/L 
Pg/L 
Pg/L 

3800 
150 
43 
85 
5 

15 

1 
1 

3700 
350 
420 
85 
130 
1.6 

2 
ID 
45 
210 

16000 
210000 
1000 
2500 
20 
32 
380 
6 

310 
3000 

1 
42 
50 

21 
2 

3100 
750 

1000 
1000 
1500 
9.6 
58 
5 

1100 

1 
150 

13000 
140 
2100 
470 

MW-IOSD 

WG-56393-020S12-/V-053 

2/S/2012 

0.20 U 
0.20 U 
0.20 U 
0.0231 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.50 U 
0.20 U 
O.SOU 
0.20 U 
0.30 U 
0.20 U 

2.0 U 
0.50 U 
0.20 U 
0.20 U 

4.0 U 
0.20 U 

2.0 U 
0.20 U 
0.019 J 

1.0 U 
0.020 J 
0.20 U 
0.20 U 
0.20 U 

1.0 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
050 U 
050 U 
0.0421 
0.20 U 
0.50 U 
0.20 U 
0.20 U 

1.0 U 
0.20 U 
0.50 U 
0.022 J 
0.50 U 
050 U 

MW-IOSD 

WG-56393-042612-JV-070 

4/26/2012 

MW-IOSD 

WG-S6393-0724I2-/V-090 • 

7/24/2032 

0.30 U 
0.20 U 
0.30 U 
0.30 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.20 U 

2.0 U 
0.49 U 
0.20 U 
020 U 

3.9 U 
0.032 J 

2.0 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.49 U 
0.49 U 
0.20 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.49 U 

MW-IOSD 

GW-563.93-I02212-/V-099 

10/22«012 
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Sample Localion: 

Sample Identificahon: 

Sample Date: 

SampleType: 

Midiigan Act 451, Pari 201 Cleanup Criteria and Part 

213 Risk-based Screening Levels: Residential and Non-

Residenlial Generic Cleanup Criteria 

Non-Residential Groundwater Groundwater 

Drinking Water Surface Water Contact 

Interface 

a b e 

MW-108D 

WC-56393-102711-IV-O31 

10/27/2011 

MW-IOSD 

WG-56393-020812-JV-053 

2/S/2012 

MW-IOSD 

WC-56393-042612-JV-07Q 

4a6/2012 

MW-IOSD 

WC-56393-072412-JV-090 

7/24/2012 

MW-IOSD 

GW-56393-102212-JV-099 

10/22/2012 

PCBs 

Aroclor-1016 

Aroclor-1221 

AitKlor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

ToUlPCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

pg/L 

pg/L 

PS/L 

pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.0050 U 

0.010 U 

0.0050 U 

0.0050 U 

0.0050 U 

0.0050 U 

0.0050 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

Dioxins 

1,25,4,6,7,8-Heptachlorodibenzofuran (HpCDF) ug/L 

1,25,4,7,8,9-HeptachlorodibenzoIuran (HpCDF) ug/L 

Total heptachlorodibenzofuran (HpCDF) ug/L 
1,25/,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) fig/L 

Total heplachlorodibcnzo-p-dioxin (HpCDD) Pg/L 

1,25,4,7,8-HexachlortidibcnzoIuran (HxCDF) ^g /L 

1,25,6,7,8-Hexachlorodibenzofuran (HxCDF) ug/L 

1,25,7,8,9-Hexachlorodibenzofuran (HxCDF) fig/L 

25,4,6,7,8-Hexachlort3dibenzofuran (HxCDF) lig/L 
Total hexachlorodibenzofuran (HxCDF) Pg/L 
1,25,4,7,8-Hexachlorodibcnzo-p-dioxin (HxCDD) tig/L 

1,2,3,6,7,8-Hexacldorodibenzo-p-dioxin (HxCDD) pg/L 

1,25,7,8,9-Hexachlorodibenzo-p-dloxin (HxCDD) pg/L 

Tolal hcxachlorodibenzo-p-dioxin (HxCDD) pg/ L 
1,2,3,4,6,7,8,9-Oclachlorodiben7.ofuran (OCDF) pg/L 

1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) pg/L 

1,25,7,8-Pcnlachlorodibenzofuran (PcCDF) pg/L 
2,3,4,7,8-Penlacldorodibenzofuran (PeCDF) pg/L 

Tolal penlachlorodibenzofuran (PeCDF) Pg/L 
L2,3,7,8-Pentachlorodibenzo-p-dioxin (PcCDD) pg/L 

Total pentachlorodibenzo-p-dioxin (PeCDD) Pg/L 
Total letrachlorodibenzofuran CTCDF) jig/L 

2,3,7,8-Telfachlorodibenzofuran (TCDF) ug/L 

35,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ^g/L 

Total tetrachlorodibenzo-p-dioxin fTCDD) Pg/L 
Toxic Equivalents Pg/L 

0.000035 U 
0.000035 U 
0.000035 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000023 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.00005 U 
0.00005 U 

0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.00001 U 
0.00001 U 
0.00001 u 
0.00001 u 

0.0 

0.00000733 J 
0.000026 U 
0.0000133 J 
0.0000599 
0.00026 

0.00000166 J 
0.00000103 J 
0.000026 U 

0.00000139 J 
0.00000166 J 
0.0000107 J 
0.00000539 J 
0.0000334 

0.00024 
0.00000408 J 
0.0000705 
0.000026 U 
0.000026 U 

0.00000414 J 
0.00000373 J 

0.000098 
0.00000521 U 
0.00000521 U 
0.00000521 U 

0.0000113 
0.000007894 
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Sample Location: 

Sample Identificatio 

Sample Date: 

SampleType: 

Michigan Act 451, Part 201 Cleanup Criterin and Pari 

213 Risk-based Screening Levels: Residential and Non-

Rosidential Generic Cleanup Criteria ' ' 

Non-Residential Groundwater Groundwater 

Drinking Water Surface Water Contact 

Interface 

Units 0 b c 

MW-108D 

WG-56393-102711-fV-031 

10/17/1011 

MW-IOSD 

WG-56393 -020S12-JV-053 

V8/1011 

• MW-108D 

WG-56393-041612 -JV-Q 70 

4/26/2012 

MW-1Q8D 

WG-56393-072412-JV-090 

7/24/2011 

MW-1Q8D 

GW-56393-102212-JV-099 

10/12/1011 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Chromium VI (hexavalent) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 
Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

General Chemistry 

Cyanide (amoriablo) 

Cyanide (total) 

Field Parameters 

Conductivity 

Dissolved Oxygen (DO) 

Oxidation Reduction Potential 

pH 

Temperature 

Turbidity 

PB/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 

PS/L 
PB/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 

PS/L 
PS/L 

PB/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 

Pg/L 
PE/L 
PB/L 
Pg/L 

Pg/L 

PS/L 

mS/cm 

mg/L 
nillivoll 

s.u. 
DegC 
NTU 

50 
6 
10 

2000 
4 
5 

100 
100 
100 

1000 

300 

4 

nooooo 
so 
2 

100 
50 
98 

350000 

2 
62 

5000 

200 
200 

6.5-85 

130 
10 

1400 
41 
5.1 

11 
11 
100 
23 

-
34 

5200 

0.0013 
130 
5 

0.2 

3.7 
27 

310 

5.2 

65-85 

64000000 
68000 
4300 

14000000 
290000 
190000 
460000 
460000 
2400000 
7400000 

58000000 

ID 

lOOOOOOOOO 

9100000 

56 

74000000 

970000 

1500000 

lOOOOOOOOO 

13000 

970000 

IIOOOOOOO 

57000 

57000 

2.9 

0.050 U 

151 

303 

0.020 U 
0.008 J 

0.15 J 

2.0 UJ 

0.438 

0.20 
1 398" 1 

0.020 U 

27200 
1 283- . 1 

0.001 u 

0.84 

1.0 U 

0.020 U 

45700 

0.0564 
0200 U 

0.74 

-
-
- • 

-
_ 
-
-
-
-

: ' 
25900 

• I 
0.00079 J 

-
-
-

44400 

_ 
-
_ 

35 

0.027 J 

1.9 
285 

0.020 U 

0.007 J 

0.16 J 

2,0 U 

0538 

050 

5W 1 

0.027 
24700 

219' 1 

D.OOl U 

150 
1.0 U 

0.020 U 

39900 

0,062 
0.04 J 

1.7 

0.817 

0.17 

-81.1 

7.28 

11.82 

3.82 

7.27 

9.4 

<3.81 

10 U 

10 U 

0.884 

1.68 

-33 

7.18 

125 

<0.41 

10 U 

10 U 

0.707 

0.92 

-76 

752 

14.87 

2.65 

10 U 

10 U 

0.74O 

0.13 

-60 

7.18 

11.95 

051 

' ' Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
amended. 

*"A!SO known as Melhyl isobutyl ketone (MIBK). 

U - Not present at or above the associated value. 
J - Estimated concentration. 
UJ - Estimated reporting limlL 

R - Rejected. 
I ZL Exceeds Generic Cleanup Criteria. 

Superscript letter notes the criterion exceeded. 
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Sample Localion: 

Sample Identification: 

Sample Date: 

SampleType: 

Michigan Act 451, Part 201 Cleanup Criteria and Port 
213 Risk-based Screening Levels: Residential and 

Non-Residcnlial Generic Cleanup Criteria ^' 

Non-Rcsidenlial Groundwater 

Drinking Water Surface Water 

Interface 

Units a b 

Groundwater 

Conlacl 

MW-lOSS 

WC-56393-]t)2733-JV-032 

10/17/2011 

MW-108S 

WG-56393-020812 -JV-052 

2/SA012 

MW-108S 

WG-56393-042612-JV-Q69 

4/16/1012 

MW-108S 

WG-56393-072412-JV-089 

7/24/1011 

MW-108S 

GW-56393-l02212-}V'O9a 

10A2/2012 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Bulanone (Methyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Ciiloroe thane 

Chloroform (Trichloromethane) 

Chloromclhone (Melhyl chloride) 

l,2-Dibromo-3-chloropropanc (DBCP) 

Dibromochioromethane 

1,2-Dibromoelhane (Ethylene dibrornidc) 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobcnzenc 

Dichiorodinuoromellianc (CFC-12) 

1,1-Dichloroclhane 

1,2-Dicliloroclhanc 

1,1-Dlcliloroelhene 

cis-1,2-Dichloroelliene 

Ira ns-1,2-D ichl o roe the ne 

1,2-DlchIoropropone 

cis-1,3-Dichloropropene 

tra ns-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Isopropyl benzene 

Melhyl tort butyl ether (MTBE) 

4-Methyl-2-penlanone " ' 

Methylene chloride 

Styrene 

1,1,2,2-TolrachIoroc thane 

Tctrachloroethenc 

Toluene 

1,2,4-Trichlorobcnzene 

1,1,1-Trichioroe thane 

1,1,2-Trichloroethane 

Trichloroclhene 

Trichlorofluoromolhane (CFC-11) 

Vinyl chloride 

o-Xylone 

m&p-Xylenes 

pg/L 

PB/L 

PE/L 

PE/L 
Pg/L 

PE/L 

PB/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 
PE/L 

PB/L 
PE/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

2100 

S 

80 

80 

29 
38000 

2300 

5 

100 

1700 

80 

1100 

0.2 

80 

O.OS 

600 
19 

75 

4800 

2500 

5 
7 

70 

100 

5 

74 
2900 

2300 

40 

5200 

5 

100 

35 

5 

790 

70 

200 

5 

5 

7300 

2 

280 

280 

1700 

200 

ID 

ID 
35 

2200 

ID 

45 

25 

1100 

350 

ID 

ID 
5.7 

13 
28 

17 

ID 
740 

360 

130 

620 

1500 

230 

-
18 

ID 

28 

7100 

ID 

1500 

80 

78 

60 

270 

99 

89 

330 

200 

-
13 

41 

41 

3 1 0 0 0 0 0 0 

nooo 
14000 

140000 

70000 

210000000 
1200000 

4600 

86000 

440000 

150000 

490000 

390 

18000 

35 

160000 
2000 

6400 

300000 

2400000 
19000 

nooo 
200000 

220000 

16000 

170000 

5200000 

56000 

610000 

13000000 

220000 

9700 

4700 

12000 

530000 

19000 

1300000 

21000 

22000 

nooooo 
1000 

190000 

190000 

R 
050 U 

050 U 
050 U 

050 U 

R 
050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

2.0 U 
050 U 

2.0 U 
050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

R 

2.0 U 
050 U 

20 U 

2.0 U 
0.50 U 

050 U 

050 U 

050 U 

2.0 U 
0.50 U 

O.SOU 

0.50 U 
0.50 U 

050 U 

050 U 
O.SOU 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

2.0 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

050 U 

R 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

R 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

2.0 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

R 

2.0 U 

050 U 

20 U 

2.0 U 

0.50 U 

0.50 U 

050 U 

0.50 U 

2.0 U 

050 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

050 U 

0.50 U 

050 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

2.0 U 

050 U 

2.0 U 

050 U 

0.50 U 

050 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

050 U 

R 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

20 U 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

2.0 U 

050 U 

0.50 U 

050 U 

0.50 U 

050 U 

0.50 U 

050 U 

0.50 U 

050 U 

050 U 

050 U 

050 U 

050 U 

20 U 

2.0 U 

050 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

0.19 J 

2.0 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 

0.50 U 

0.50 U 
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Sample Localion; 

Sample Idcntificalion: 

Sample Date: 

SampleType: 

Michigan Acl 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and 

Non-Rcsidcnlial Generic Cleanup Criteria '•̂ ^ 

Non-Residential 

Drinking Water 

Groundwaler 

Surface Water 

Interface 

Groundwaler 

Contact 

MW-108S 

WC-56393-1017U.fV.032 

10/17/1011 

MW-103S 

WG-56393-020812-IV-052 

7/8/2012 

MW-108S 

WG-56393.042611-}V-069 

4/16/2012 

MW-10S5 

WG'56393-072412-}V-0 

7/24/2012 

MW-108S 

G W-56393-3 02212-/V-09S 

10/22/2012 

Semi-Volatile Organic Compounds 

Accnaphthene 
Acenaphlhylene 

Anthracene 

Bcnzo(a)anthracene 

Bcnzo(a) pyrene 

Bcnzo(b)fluoran thcne 

Benzo(g,h,i)perylene 
Benzo(k)fluora nlhene 

Butyl benzylphlhalale (BBP) 

Carbazole 

4-Chloro-3-mcthy Iphenol 
bis(2-Chlon3elhyl)elher 

2-Chlorophenol 

Chrysene 

Dibonz(a,h)anthraccne 

Dibenzofuran 

33'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

2,4-DimethylphenoI 

Di-n-bulylphlhalatc (DBP) 

4,6-Dinilro-2-melhylphenol 

2,4-Dinitrotoluene 
Di-n-oclyl phthalalo (DnOP) 

bis(2-Elhylhexyl)phllialate (DEHP) 

Fluoranlhcnc 
Fluorcne 

Hcxachlorobenze ne 

Hoxaclilorobuladicne 

Hexachlorocyclopenladiene 

Hexachloroelhanc 

Indeno(l,2,3-cd) pyrene 

Isophorone 

2-Me thyl naphtha iene 
2-Methylphenol 

4-Mclhylphenol 

Naphthalene 

Nitrobenzene 
2-Nilrophcnol 

N-Ni trosod i-n-propy la mine 

N-Ni Irosod ip hcny la m i ne 

Pentachlorophenol 

Phenanthrene 

Phenol 
Pyrene 

2,4,5-Trichlorophcnol 

2,4,6-Trichlorophcnol 

pg/L 
Pg/L 
Pg/L 

PB/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PB/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PE/L 

PE/L 
PB/L 
PB/L 
PB/L 
Pg/L 
Pg/L 
Pg/L 

PB/L 
PB/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PS/L 
PS/L 
Pg/L 
Pg/L 

PE/L 

PS/L 
PB/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PS/L 

PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

3800 
150 
43 
85 
5 

15 
1 
1 

2700 
350 
420 
85 
130 
1.6 

2 
ID 
45 
210 

16000 
210000 
1000 
2500 
20 
32 
380 

6 
210 
2000 

1 
42 

50 
21 
2 

3100 
750 
1000 
1000 
1500 
9.6 
58 
5 

1100 
1 

150 
13000 
140 

2100 
470 

380 
9.7 

1.6 

12 

0.2 

0.053 

ID 

6.7 

ID 

1300 
19 

450 

ID 

4200 

3900 

2700 
7400 
79000 
5700 
94000 

1.6 

2 

ID 

180 • 
48000 

nooooo 
4200000 

520000 
nooo 
9500 

8600 

400 

320 

210 

2000 

4.6 

400 

1600 

1900 

2 

990000 

25000 

810000 

810000 

31000 

nooo 
79000 

360 
35000 

200 

1000 
29000000 

140 
170000 
10000 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0J20U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 

048 U 
0.20 U 
0.20 U 
3.9 U 

0.20 U 
2.0 U 

0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.96 U 
0J20U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.48 U 
0.20 U 
0.20 U 
0.48 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.48 U 
0,20 U 
0,48 U 
0,48 U 

0.20 U 
0.20 U 
0.20 U 
020 U 
OJ20U 
0.20 U 
0.20 U 
0.20 U 
0.021 J 
0.20 U 
050 U 
0.20 U 
050 U 
0.20 U 
0.20 U 
0.20 U 
2.0 U 

050 U 
0.20 U 
0.20 U 
4.0 U 
0.20 U 
2.0 U 

0.20 U 
OJOU 
1.0 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
1.0 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
050 U 
050 U 
020 U 
0.20 U 
050 U 
0.20 U 
0.20 U 
1.0 U 

0.20 U 
050 U 
0.20 U 
0.50 U 
0.50 U 

http://WC-56393-1017U.fV.032
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Sample Location: 

Sample Identification: 

Sample Dale; 

Sample Type: 

Michigan Act 451, Part 201 Cleanup Critena and Part 
213 Risk-based Screenins Levels: Residential and 

Non-Residential Generic Cleanup Criteria ' 

Noi Residential 

Drinking Water 

Groundwater 

Surface Waler 

Interface 

Groundwater 

Contact 

MW-IOSS 

WG-56393-102 711 -JV-032 

10/27/2011 

MW-IOSS 

WC-5&393-020S12-/V-052 

2/S/2012 

MW-IOSS 

WG-56393-042612-[V-069 

4/26/2012 

MW-IOSS 

WC-56393-I172412-JV-0S9 

7/14/1011 

MW-IOSS 

CW-56393-102212-JV-098 

10/22/2011 

PCBs 

Aroclor-1016 

ATX)clor-1221 

Aroclor-1232 

Arciclor-1242 

Arcx:lor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

pg/L 

Pg/L 

pg/L 

pg/L 

Pg/L 

pg/L 

Pg/L 

pg/L 

0.030 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.0050 U 

0.0099 U 

0.0050 U 

0.0050 U 

0.0050 U 

0.0050 U 

0.0050 U 

ND 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

ND 

Dioxins 

1,2,3,4,6,7,8-Heplachlorxjdibenzofuran (HpCDF) pg/ L 

1,25,4,7,8,9-Heptachlorodibenzofuran (HpCDF) pg/L 

Total heptachlorodibenzofuran (HpCDF) Pg/L 

1,25,4,6,7,8-Heptachlorc3dibenzo-p-dioxin (HpCDD) pg/L 

Total heptachlorodibenzop-dioxin (HpCDD) pg/ L 

1,25,4,7,8-Hexachlorodibenzofuran (HxCDF) pg/L 

1,25,6,7,8-HexachJorodibenzofuran (HxCDF) pg/L 

1,25,7,8,9-Hexachlorodiben2ofuran (HxCDF) pg/L 

2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) pg/L 

Tolal hexachlorodibenzofuran (HxCDF) Pg/L 

1,25,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) pg/L 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) pg/L 

1,25,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD) pg/L 

Total hexachlorodibenzo-p-dioxin (HxCDD) Pg/L 

1,25,4,6,7,8,9-OctachIorodibenzoIuran (OCDF) pg/L 

1,25,4,6,7,8,9-OcUichlorodibenzo-p-dioxin (OCDD) pg/L 

1,2,3,7,8-PentachIorodibcnzofuran (PeCDF) pg/L 

2,3,4,7,8-Pentachlortidibenzofuran (PcCDF) pg/L 

Tolal pentachlorodibcnzofuran (PeCDF) Pg/L 

1,2,3,7,8-Pentachlorxjdibenzo-p-dioxin (PeCDD) pg/L 

Tolal penlachlorodibenzo-p-dioxin (PeCDD) Pg/L 

Tolal telrachlorodibenzofuran (TCDF) Pg/L 

25,7,8-Tetrachlorodibenzofuran (TCDF) pg/L 

2A7,8-Tetrachlorodibcnzo-p-dioxin (TCDD) pg/L 

Total tetrachlorodibenzo-p-dioxin CTCDD) Pg/L 

Toxic Equivalents Pg/L 

0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.00005 U 
0.00005 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.000025 U 
0.00001 U 
0.00001 U 
0.00001 u 
0.00001 u • 

0.0 

0.00000596 J 
0.000025 U 
0.0000071 J 
0.0000587 

0.00025 

0.00000182 J 
0.00000121 J 

0.00002S U 

0.000025 U 

0.0000114 J 

0.0000112 J 

0.00000474 J 

0.0000327 

0.000239 

0.00000327 J 

0.0000686 

0.000025 U 

0.000025 U 

0.00000355 J 

0.0000038 J 

0.0000803 

0.000005 U 

0.000005 U 

0.000005 U 

0.00000685 

0.000007714 
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Sample Localion: 

Sample Identification: 

Sample Dale; 

SampleType: 

Michigan Acl 451, Port 201 Cleanup Criteria and Part 

213 Risk-based Screening Levels: Residential and 

Non-Residential Generic Cleanup Criteria '^' 

Non-Rcsldontial Groundwater 

Drinking Water Surface Water 

Interface 

Groundwater 

Conlacl 

MW-IOSS 

WC-56393-102711-JV-032 

10/17/2011 

MW-108S 

WG-56393-020SU -/V-052 

2A/2011 

MW-IOSS 

WG-56393-042611-JV-069 

4/16/1012 

MW-108S 

WG-56393-072412-fV-089 

7/24/1012 

MW-W8S 

GW-S6393-102212-IV-09S 

10/22/2012 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Chromium VI (hexavalent) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Tliallium 

Vanadium 

21 nc 

General Chemistry 

Cyanide (amenable) 

Cyanide (tolal) 

Field Parameters 

Conductivity 

Dissolved Oxygen (DO) 

Oxidation Reduction Polenlial 

pH 

Temperature 

Turbidity 

pg/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 
Pg/L 

PE/L 
PB/L 
Pg/L 
Pg/L 
Pg/L 

PB/L 

PB/L 

PB/L 

Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 

PE/L 
PB/L 
Pg/L 

Pg/L 
PE/L 

mS/cm 
mg/L 

nillivoll 
s.u. 

DegC 

50 
6 
10 

2000 
4 
5 

100 
100 
100 
1000 
300 
4 

nooooo 
50 

2 

100 
50 
98 

350000 

2 
62 

5000 

200 
200 

65.85 

130 
10 

1400 
41 
5.1 
11 
11 
100 
23 

34 

5200 

0.0013 

130 
5 

0.2 

3.7 
27 
310 

5.2 

65-85 

64000000 
68000 
4300 

14000000 
290000 
190000 
460000 
460000 
2400000 
7400000 
58000000 

ID 
lOOOOOOOOO 

9100000 

56 

74000000 

970000 

1500000 

lOOOOOOOOO 

13000 

970000 

IIOOOOOOO 

57000 

57000 

0.736 

1.33 

-63.2 
7.00 

1259 
8.74 

3.4 

0.050 U 
053 
99.7 

0.020 U 
0.017 J 
0.09 J 
2.0 UJ 
0569 
0.47 
122 

0.035 
24700 

448 ' 

0.001 U 

0.99 

1.0 U 

0.020 U 

22100 

0.0200 U 

0.200 U 

453 

10 U 
lOU 

0.796 

1.03 

10 U 

10 U 

0.851 
2.72 
-12 
7.05 
11.9 
<05 

7.6 

0.050 U 

05 

89.6 
0.020 U 
0.020 U 

0.20 

2.0 U 

0.186 
051 

985 

0.048 

27100 

29.8 

0.00114 U 

0.80 

1.0 U 
0.020 U 

23400 
0.020 U 

O.IOJ 
0.9 

10 U 

10 U 

0.703 

254 

66 

752 

13.99 

1.65 

10 U 

10 U 

0589 
1.81 
123 
6.85 

13.0! 

Notes: 

" ' Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
amended. 

'^'AISO known as Melhyl isobutyl ketone (MIBK). 

U - Nol present a tor above Ihe associated value. 

J - Eslimated concentration. 

UJ - Estimated reporting limit. 

R - Rejected. 

r 3 - Exceeds Generic Cleanup Criteria. 

Superscript letter notes tlie criterion exceeded. 



TABLE 2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 - OCTOBER 2012 
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OTSEGO TOWNSHIP, MICHIGAN 
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Michigan Acl 451, Pari 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Sample taxation: 

Sample Identification: 

Sample Date: 

Sample Type: 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromodichloromelhane 

Bromoform 

Bromomethane (Melhyl bromide) 

2-Bulanone (Mclhyl ethyl ketone) (MEK) 

Carbon disulfide 

Carbon tetracliloride 
Chlorobenzene 

Chloroethane 
Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 

l,2-Dibromo-3-chloropropflnc (DBCP) 

Dibromochioromethane 
1,2-Dibromoclhanc (Ethylene dibromide) 

1,2-D ic hi orobe nze nc 

1,3-Dichlorobcnzene 

1,4-Dichlorobenzene 

Dichlorodifluoromcthanc (CFC-12) 

1,1-Didiloroe thane 

1,2-Dichloroolhane 
1,1-Dichloroclhene 

cis-1,2-Dichloroe thcne 
tra ns-1,2-D ic hi o roe Ih c n e 

1,2-Dichloropropane 

cis-l,3-Dichloropropene 

lrans-l,3-Dichloropropcnc 

Ethylbenzene 

2-Hexanone 

Isopropyl benzene 

Methyl Icrl butyl ether (MTBE) 

4-Melhyl-2-penlanonc ^̂  

Methylene chloride 

styrene 

1,1,2,2-Teh'achloroelhane 

Tetrachloroethene 
Toluene 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichioroethene 

Trichloronuoromethane (CFC-11) 

Vinyl chloride 
o-Xylene 

mip-Xylcncs 

Units 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 
Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

PE/L 

PE/L 

PE/L 

PE/L 

PE/L 

PS/L 

PS/L 

. Pg/L 

PE/L 

PE/L 
Pg/L 

Pg/L 
Pg/L 

PE/L 

Residential Generic Cleanup 

Non-Rcsidcnlial 

Drinking Water 

a 

2100 

5 

80 . 

80 

29 

38000 

2300 

5 

100 

1700 

80 
1100 

0.2 
80 

0.05 

600 

19 
75 

4800 

2500 

5 
7 

70 
100 

5 

74 

2900 

2300 

40 

5200 

5 

100 

35 

5 

790 

70 

200 

5 

5 

7300 

2 

280 
280 

Groundwater 

Surface Water 

Interface 

b 

1700 

200 

ID 

ID 

35 

2200 

ID 
45 

25 

1100 

350 

ID 

ID 
5.7 

13 

28 
17 

ID 

740 

360 

130 

620 

1500 

230 

18 

ID 

28 
7100 

ID 

1500 

80 

78 

60 

270 

99 

89 

330 

200 

13 

41 
41 

Criteria '" 

Groundwater 

Contact 

c 

31000000 

nooo 
14000 

140000 

70000 

240000000 
1200000 

4600 

86000 

440000 

150000 

490000 

390 
18000 

25 

160000 

2000 
6400 

300000 

2400000 

19000 

11000 

200000 
220000 

16000 

170000 

5200000 

56000 

610000 

13000000 

220000 

9700 

4700 

12000 

530000 

19000 

1300000 

21000 

22000 

nooooo 
1000 

190000 
190000 

MW-I09D 

WG-56393-J02713-/V-033 

io/27/>on 

R 

050 U 

050 U 

050 U 

050 U 

R 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
050 U 

0.50 U 

2.0 U 
050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

0.50 U 

0.50 U 
050 U 

0.50 U 

0.50 U 

0.50 U 

R 

2.0 U 
050 U 

20 U 

2.0 U 
0.50 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

MW-109D 

WC-56393-020612-/V-041 

yi*20I2 

R 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

2.0 U 
050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

20 U 

2.0 U 

050 U 

R 

2.0 U 

050 U 

050 U 
050 U 

050 U 

2.0 U 

0.50 U 

0.50 U 

050 U 

050 U 

050 U 
050 U 

O.SOU 

MW-109D 

WG-56393-042612-P/-O71 

4/26/2011 

R 

050 U 

050 U 

050 U 

050 U 

R 

050 U 

050 U 
050 U 

050 U 
050 U 

050 U 
2.0 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

050 U 

0.50 U 
050 U 

0.50 U 

050 U 

050 U 

R 

2.0 U 
0.50 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

0.50 U 

050 U 

0.50 U 
0.50 U 

0.50 U 
050 U 

MW-I09D 

WG-56393-072312-/V-050 

7/23/2012 

20 U 

050 U 

050 U 

•050 U 

050 U 

R 

050 U 

050 U 
050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 
2.0 U 

050 U 

050 U 
050 U 

050 U 

050 U 

050 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 
050 U 

20 U 

2.0 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

050 U • 

050 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

0.50 U 
050 U 

050 U 

MW-109D 

WC-56393-0723I2-/V-OS1 

7/1Z/1011 

Duplicate 

20 U 

050 U 

050,U 

050 U 

050 U 

R 

0.50 U 
050 U 

0.50 U 

0.50 U 

050 U 

050 U 

2.0 U 
050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

050 U 

20 U 

2.0 U 

050 U 

20 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

050 U 

MW-109D 

CW-56393-1023I2-/' 

10/2Z/2012 

20 U 

050 U 

050 U 

050 U 

050 U 

R 
050 U 

050 U 

050 U 

050 U 
050 U 

050 UJ 

2.0 U 
050 U 

2.0 U 

050 U 

050 U 

050 U 

050 UJ 

050 U 
050 U 

050 U 

050 U 
050 U 

050 U 

050 U 

0.50 U 

0.50 U 

20 U 

2.0 U 

0.50 U 

20 U 

2.0 U 

050 U 

050 U 
050 U 

050 U 

2.0 U 

050 U 

050 U 

050 U 

050 U 

050 U 

050 U 
050 U 

V-111 
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Sample Location: 

Sample Idcntificalion: 

Sample Dale: 

SampleType: 

Semi-Volatile Organic Compounds 

Acenaphlhenc 

Acenaphlhylcm; 

Anthracene 

Benzo(a)anlhraccne 

Benzo(a) pyrene 

Benzo(b)fluorarilhenc 

Bonzo(g,h,l)perylenc 

Bcnzo(k) fluoranlhcnc 

Butyl bcnzylphlhalate (BBP) 

Carbazole 
4-Chloro-3-mo thyl phenol 
bis(2-Chloroelhyl)elher 

2-Chloropheno) 
Chrysene 
Dibcnz(a,h)anthracene 

Dibenzofuran 
3,3'-Dichlorobonzidino 

2,4-Dichlorophi:noI 

Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimelhylphenol 

Di-n-bulyiphlhalate (DBP) 

4,6-Dinitro-2-melhylphcnol 

2,4-Dinitrololut;nc 

Di-n-octyl phtholalc (DnOP) 
bis(2-Elhylhexyi)phthalalo(DEHP) 

Fluoranlhcnc 

Fluorene 
Hexachlorobenzene 
Hcxachlorobu tad iene 

Hexachlorocyclopenladiene 
Hexachloroelhane 

I ndcno(l,2,3-cd) pyrene 

Isophorone 
2-Methylnaphthalenc 

2-Melhylphcnol 

4-Melhylphencl 

Naphthalene 
Nitrobenzene 

2-Nilrophenol 
N-Nitrosodi-n-propylaminc 

N-Nilrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 
Phenol 

Pyrene 
2,4,5-Trichlorophcnol 
2,4,6-Trichloroplienol 

Michigan Acl 451, Part 201 Cleanup Criteria and Part 
213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria ' 

Non-Rcsldenllal 

Drinking Waler 

Groundwater 

Surface Waler 

Interface 

Groundwater 

Contact 

MW-109D 

WG.56393-101711-JV-033 

10/27AOn 

pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PS/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

P8/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

Pg/L 

PS/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

pg/L 
pg/L 

PE/L 
PS/L 
pg/L 
pg/L 
pg/L 
PE/L 
pg/L 
PB/L 

PB/L 
Pg/L 

3800 

150 
43 
85 
5 

15 
1 
1 

2700 
350 
420 
85 
130 
1.6 
2 

ID 

45 
210 

16000 
210000 
1000 
2500 
20 
32 
380 
6 

210 
2000 

1 
42 

50 
21 
2 

3100 

750 
1000 
1000 

1500 
9.6 
58 
5 

1100 

1 
150 

13000 
140 
2100 
470 

38 

ID 
ID 
ID 
ID 
ID 

67 
10 
7.4 

1 
18 
ID 
ID 
4 

05 

11 

no 

380 
9.7 

ID 
25 
1.6 
12 
0.2 

0.053 

ID 
6.7 
ID 

1300 
19 

30 
30 

11 
180 
ID 

C,X 
2 

450 
ID 

5 

4200 
3900 
43 
9.4 

1 
15 

1 
1 

2700 
7400 
79000 
5700 

94000 
1.6 
2 

ID 
180 

48000 

nooooo 
4200000 
520000 
11000 
9500 
8600 
400 
320 
210 
2000 
4.6 

400 
1600 
1900 

2 
990000 

25000 
810000 

810000 

31000 
nooo 
79000 
360 

35000 
200 
1000 

29000000 
140 

170000 
10000 

MW-109D 

WG-56393-020612-/V-041 

2/(»2012 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
020 U 
0.20 U 
0.48 U 
0.20 U 
0.43 U 
0.20 U 
0.20 U 
0.20 U 

2.0 U 
0.48 U 
0.20 U 
0.20 U 

3.9 U 
0.20 U 

2.0 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.48 U 
0.48 U 
0.0391 
0J20U 
0.48 U 
0.20 U 
0.20 U 
0.96 U 
0.20 U 
0.48 U 
0.20 U 
0.48 U 
0.48 U 

MW-109D 

WC-56393-042612-/V-071 

4 ^ ^ 0 1 2 

MW-I09D 

WG-56393-072312-fl'-0 

7/23/2011 

0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.026 J 
0.20 U 
0.49 U 
0.20 U 
0.49 U 
0.20 U 
0.20 U 
0.20 U 

2.0 U 
0.49 U 
0.20 U 
0.20 U 

3.9 U 
0.033 J 

2.0 U 
0.20 U 
0.20 U 
0.97 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.97 U 
0.30 U 

• 0.20 U 
0.20 U 
0.30 U 
0.49 U 
0.49 U 
0.30 U 
OJOU 
0.49 U 
0.30 U 
0.20 U 
0.97 U 
0.30 U 
0.49 U 
0.20 U 
0.49 U 
0.49 U 

MW-I09D 

;-56393-072312-|V-0Sl 

7/13/2011 

Duplicate 

0.20 U 

020 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.043 J 
0.20 IJ 

0.49 U 

0.20 U 

0.49 U 

0.20 U 
0.20 U 

0.20 U 

2.0 U 

0.49 U 

0.20 U 

0.20 U 

3.9 U 

0.045 J 
2.0 U 

0.20 U 

0.20 U 

0.13 J 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.97 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.49 U 

0.49 U 

0.20 U 

0.20 U 

0.49 U 

0.20 U 

0.20 U 

0.97 U 
0.20 U 
0.49 U 
0.20 U 

0.49 U 
0.49 U 

MW-109D 

GW-56393-102312-JV-111 

10/2:3/2012 

-
-
-
-
-
-
_ 
_ 
-
-
-
-
-
_ 
_ 
_ 
-
_ 
-
-
-
_ 
_ 
-
-
_ 
_ 
_ 
_ 
_ 
-
-
-
-
-
_ 
_ 
- • 

-
-
-
-
-
-
-
-
- • 



TABLE2 
SUMMARY OF GROUNDWATER SAMPLING RESULTS OCTOBER 2011 - OCTOBER 2012 

12th STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 59 of 60 

Sample Location: 

Sample Identification: 

Sample Dale: 

SampleType: 

Michigan Act 451, Part 201 Cleanup Criteria and Part 

213 Risk-based Screening Levels: Residential and Non-

Residential Generic Cleanup Criteria "* 

Non-Rcsidcnlial Ground 

Drinking Water Surface Waloi 

Interface 

ler Groundwaler 

Contact 

MW.109D 

WG'56393-102711-fV-033 

10/17/1011 

MW-109D 

WG-56393-020611-JV-041 

2/6/1012 

MW-109D 

WG-56393-041612'}V-071 

4/26/2012 

MW-109D 

WC-56393-0 7Z372-/V-OS0 

7/13/1012 

MW-109D 

WG-56393-072312-JV-081 

7/23/2012 

Duplicate 

MW-109D 

CW-56393-102312-fV.lll 

10/23/1011 

PCBs 

Aroclor-1016 

Aroclor-1221 

Arodor-1232 

Aroclor'1242 

Aroclor-1248 

Arodor-1254 

Aroclor-1260 

Tolal PCBs 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

Dioxins 

l,2,3,4,6,7,S-HeptachIorodibenzofuran (HpCDF) 
1,2,3,4,7,8,9-HepUchlorodibcnzofuran (HpCDF) 
Total heptachlorodibenzofuran (HpCDF) 
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 
Tola! hcptachlorodibcnzo-p-dioxin (HpCDD) 
1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 
1,2,3,6,7,8-Hcxachlorodibenzofuran (HxCDF) 
1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 
2,3,4,6,7,8-HexachIorQdibenzofuran (HxCDF) 
Total hexachlorodibenzofuran (HxCDF) 
1,2,3,4,7,8-HcxachIorodibenzo-p-dioxin (HxCDD) 
1,2,3,6,7,8-HexachIorodibcnzo-p-dioxin (HxCDD) 
1,2,3,7,8,9-Hcxachlorodibenzo-p-dioxin (HxCDD) 
Tolal hexachlorodibenzo-p-dioxin (HxCDD) 
l,2,3,4,6,7,8,9-Octachlorodibenzofuran(OCDF) 
l,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin(OCDD) 
1,2,3,7,8-Penlachlorodibenzofuran (PeCDF) 
2,3,4,7,8-Pentachlorodibenzofuran (PeCDF) 
Total penlachlorodibenzofuran (PeCDF) 
1,23,7,8-Penlnchlorodibenzo-p-dioxin (PeCDD) 
Tolal pcnlachlorodibcnzo-p-dioxin (PeCDD) 
Tolal letrachlorodibenzofuran (TCDF) 
2,3,7,8-Tetrachlorodibenzofuran(TCDF) 
23,7,8-Telrachlorodibenzo-p-dioxin (TCDD) 
Total tetrachlorodibenzo-p-dioxin (TCDD) 
Toxic Equivalents 

Mfi/L 

fg /L 

lifi/L 

Mg/L 

Pg/L 

t'g/L 
Mg/L 
lig/L 
tig/L 
hig/L 
I'g/L 
Pg/L 
Mg/L 
Hg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

200 3 J 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

ND 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.00005 U 

0.00005 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.000025 U 

0.00001 u 

0.00001 u 

0.00001 u 

0.00001 u 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

N D 

0.00001 0.00001 0.0 

0.020 U 

0.039 U 

0.020 U 
0.020 U 

0.020 U 

0.020 U 

0.020 U 
ND 

0.00000652 J 

0.000024 U 

0.00000652 J 
0.0000538 

0.000235 

0.000024 U 

0.000024 U 
0.000024 U 

0.000024 U 

0.0000122 J 
0.0000132 J 

0.00000578 J 
0.0000329 

0.000191 

0.0000481 U 
0.0000668 J 

0.000024 U 

0.000024 U 

0.000024 U 

0.00000384 J 

0.0000939 

0.00000481 U 

0.00000481 U 

0.00000481 U 

0.00000481 U 

0.000007711 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.00000699 J 

0.0000245 U 

0.0000149 J 
0.0000647 

0.000255 J 
0.0000245 U 

0.0000245 U 
0.0000245 U 

0.0000245 U 

0.00000868 J 
0.000011 J 

0.00000508 J 

0.0000294 

0.00022 

0.00000786 J 

0.000114 J 
0.0000245 U 

0.0000245 U 

0.0000245 U 

0.00000396 J 
0.0000877 

0.0000049 U 

0.0000049 U 

0.0000049 U 

0.0000049 U 

0.000007245 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 



TABLE 2 
SUMMARY OF GROUNDWATER SAMPUNG RESULTS OCTOBER 2011 - OCTOBER 2012 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 60 of 60 

Sample Location: 

Sample Identification: 

Sample Dale: 

SampleType: 

Michigan AcUSl, Part 201 Cleanup Criteria and Part 

213 Risk-based Screening Levels: Residential and Non-

Rcsidenlial Generic Cleanup Criteria ^' 

Non-Rosidonbal Groundwater Groundwater 

Drinking Water Surface Water Contact 

MW-109D 

WG-56393-102711-JV-033 

10/27/1011 

MW.109D 

WG-56393-02061 l-JV-041 

2/6/2012 

MW-109D 

WG-56393-042612-JV-071 

4/16/1011 

MW'W9D 

WG-56393-072312-fV.0S0 

7/13/1012 

MW-109D 

WC-56393-0 7233 2-/V-OS3 

7/23/2012 

Duplicate 

MW'109D 

GW-56393-101312-JV-111 

10/23/1012 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 
Chromium 

Chromium VI (hexavalent) 

Cobalt 

Copper 

Iron 
Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

General Chemistry 

Cyanide (amenable) 

Cyanide (total) 

Field Parameters 

Conductivity 

Dissolved Oxygen (DO) 

Oxidation Reduction Potential 

pH 

Temperature 

Turbidity 

PE/L 

PS/L 

PB/L 
PE/L 
PE/L 

PB/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PE/L 
PE/L 
PS/L 
PB/L 
PS/L 
PS/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 

PE/L 

PE/L 

mS/cm 

mg/L 
nillivoll 

s.u. 
DegC 
NTU 

50 
6 

10 

2000 
4 
5 

100 
100 
100 
1000 
300 
4 

nooooo 
50 
2 

100 
50 
98 

350000 
2 
62 

5000 

200 
200 

-
-

65-85 

130 

10 
1400 
41 
5.1 
11 
11 
100 
23 

34 

5200 
0.0013 

130 
5 

02 

3.7 
27 
310 

5.2 

65-85 

64000000 

68000 
4300 

14000000 
290000 
190000 
460000 
460000 

' 2400000 
7400000 

58000000 

ID 
lOOOOOOOOO 

9100000 

56 
74000000 

970000 

1500000 

lOOOOOOOOO 

13000 

970000 

IIOOOOOOO 

57000 

57000 

-
-
-
-
-
-
-
-
-
-
-
-

24400 

-
0.001 u 

-
-
-22300 

-
-
-

_ 
10 u 

0.696 
2.28 
-68.9 
7.22 
13.81 

1.1 J 

0.050 U 
0.13 J 

81.4 

0.020 U 

0.020 U 

0.11 J 
2.0 UJ 
0.037 

057 
20.0 U 
0.009 J 
24100 

0.17 
0.001 U 

0.18 J 

0.2 J 
0.020 U 
23100 

0.0200 U 
0.200 U 

056 J 

10 U 

10 U 

0552 

206 

7.13 

11.1 

<2.01 

24700 

0.0008S J 

10 U 

10 U 

0.764 

4.12 

193 

7.17 

11.7 

<055 

1,4 J 
0,050 U 

05 U 
90.2 

0.020 U 
0.007 J 
0.14 J 
2.0 UJ 
0.084 
0.43 

20.0 U 
0.032 
28300 
0.061 

0.00031 J 
0.80 
1.0 U 

0.020 U 
23000 

0.020 U 
0.04 J 
0.7 

10 U 

10 U 

0.98 

4.29 

13.7 

1.35 

1.7J 
0.050 U 

05 U 

89.1 
0.020 U 
0.006 J 
0.15 J 
2.0 UJ 
0.097 

0.46 
20.0 U 
0.016 J 
27700 
0.082 

0.00025 J 

052 

1.0 U 
0.020 U 
22200 

0.020 U 

0.06 J 
1.2 

10 U 

10 U 

0.98 

4.29 

13.7 

155 

25500 

0.001 U 

10 U 

10 U 

0.841 

1.96 

139.6 

6.94 

1355 

0.49 

"' Cleanup criteria identilied by MDEQ RKD Op Memo 
No. 1, updated 9/28/12, pursuant to 1994 PA 451 as 
amended. 

"'Also known as Methyl isobutyl ketone (MIBK). 

U - Nol present at or above the associated value. 

J - Estimated concentration. 

UJ - Estimated reporting limit. 

R - Rejected. 

I ^ L Exceeds Generic Cleanup Criteria. 

Superscript letter notes die criterion exceeded. 



TABLE 3 Page l o l l 

LANDFILL GAS QUALITY MONITORING 
GAS PROBES OCTOBER 2011 - OCTOBER 2012 

12th STREET LANDFILL SITE 
OTSEGO TOWNSHIP, MICHIGAN 

T n f A t i r t n 
LiULdllUIl 

GP-1 

GP-2 

GP-3 

Ground Surface 

Elevation 

707.35 

732.88 

703.51 

Probe Depth 

(Feet) 

4 

35 

5 

Screen Length 

(Feet) 

. 2 

25 

2 

Top of Screen 

Elevation (Feet AMSL) 

705.35 

727.88 

700.51 

Seconds 

Purged 

300 

300 

300 

300 

300 . 

300 

300 

300 

300 

300 

300 

300 

300 

300 

<300 

<300 

300 

. 300 

Date' 

10/27/11 

2/6/12 

4/23/12 

4/30/12 

7/23/12 

10/22/12 

10/27/11 

2/6/12 

4/23/12 

4/30/12 

7/23/12 

10/22/12 

10/27/11 

2/6/12 

4/23/12 

4/30/12 

7/23/12 

10/22/12 

Pressure 
(inches of W/C) 

0.00 

0.01 

-0.01 

0.00 

0.01 

0.00 

-0.10 

0.00 

0.00 

0.00 

0.00 

-0.01 

-0.00 

0.00 

0.00 

0.00 

0.04 

0.00 

Methane 
(% by Volume) 

49.0 

30.9 

43.0 

38.5 

33.7 

35.6 

23.3 

15.6 

22.3 
21.1 

4.7 

21.3 

01.1 

0.0 

NC'-' 

NC'-' 

0.0 

1.3 

Carbon Dioxide 
(% by Volume) 

37.1 

29.2 

33.1 

32.1 

32.0 

33.7 

20.8 

18.5 

18.7 

17.7 

14.7 

20.5 

00.5 

00.1 

NC'^' 

NC'=' 

02.3 

02.5 

Oxygen 
(% by Volume) 

00.6 

01.0 

06.0 

00.0 

00.0 

00.0 

00.1 

01.3 

03.4 

00.0 

00.0 

00.0 

15.6 

21.6'" 

NC'^' 

NC'^' 

07.4 

08.5 

W/C = Water Column 

NC = NotCoUected 

'" = High oxygen and low carbon dioxide indicates potential short circuiting in probe. 

'^' = Water in bottom of probe. 

056393(1 )T3 



TABLE 4 Page 1 of 1 

LANDFILL GAS QUALITY MONITORING 
GAS VENTS APRIL 30, 2012 

12th STREET LANDFILL SITE 
OTSEGO TOWNSHIP, MICHIGAN 

Location 

GV-1 

GV-2 

GV-3 

GV-4 

GV-5 

GV-6 

GV-7 

GV-8 

GV-9 

GV-10 

GV-11 

Pressure 
(inches of W/C) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Methane 
(% by Volume) 

60.8 

58.5 

64.0 

61.1 

56.5 

47.1 

56.1 

52.3 

30.0 

44.4 

15.1 

Carbon Dioxide 
(% by Volume) 

35 

37.3 

27.5 

35.2 

33.5 

21.2 

36.8 

39.8 

19.3 

12.4 

24 

Oxygen 
(% by Volume) 

0.0 

0.0 

0.0 

0.0 

0.9 

4.7 

0.0 

0.0 

5.0 

0.0 

2.5 

056393(10)14 
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APPENDIX A 

INSPECTION AND MAINTENANCE FORMS - 2012 

REPAIR FORMS 2012 

PHOTOGRAPHIC LOG 

056393(10) 



Date: 

OPERATION AND MAINTENANCE INSPECTION SUMMARY 

12™ STREET LANDFILL SITE 

PLAINWELL, MI 

Februaiy 6,2012 

Weather: Cloudy, temjperatui'e in the SCi's, no ishow on the ground 

Landfill Govei*: - 4"-6" grass cover 

- No dead/dying vegetation 

- No leachate in aiiy ai'eas 

- No washouts 

- No animal burrows 

^Geotextile exposed at the bottom of tlie slope near swale 

Access Roads/IDraiiiage Swales: - No erosion or obstructions 

- No damage 

Spillways/outlets: - No erosion or dainage 

Check Dams: - No erosion, obsti'uctions, or damage 

Gas vehts/Prbbes; - Good condition 

- Locl<s intact 

Mdnitoriiig Wells: - Good condition 

- Locks intact 

Signature 

056393(10) 



Quarterly inspectipii.Form 
12"' Street Landfill r- Otsego, Michigan 

Date: 1 " ^ ' r ' t ' i ^ Weatliier Coiiditipris: i 

hispectioriPersonnel; c^- l><n^li.y 

Project No. 056393 
Revision 0 

AFil23,20l2 

Weyierhaeuiser Coinpkhy 

. SOi 

Included below are the structures and controls at the i2"> Street LandfillSite that are 
to be irispected on a 4^ Please note the cbriditibh of each 
structure/control in the column on the right and describe any needed repairs below. 

Condition 
Lnridfill cover and adjacent areas: 
Adeqiiate vegetatidn (r\p wo plaiit gipwth) 
Erosion 
Siibsidehce (stirface water ponding or bun,owii|g animals) 
Notes: 'f^Jy-'c j ^ k M y ^ } .K?^--^ j f i ^'^.\ |<j . -fj^^r ^rA<^ 

(A or 

¥ 
•Au o r f.'cb LrQrn .yi^^-lc/- eypo-i,'A j ^ J ^ ^ r . c^li'Ml^ ^. 'CAAI: ixoi'oev.^-h'Td^c?At. 

^«;^it?^v<rA?^.' ^ ^^ ^/e^^ iy/,"^coP c x ^ m \4p c i ^ / ^ i ' fV / / Vf -- :;L~(i6,ncki /,/^/; 
Riprap, erosion control tmtting, anfi vegetatidn 
(20.fe^i iipjfrdin nvefbiink) 
Adequate fipfap (rio expbsed geotextile, movement of riprap) •. • , 
Adequateyegetation (no woody plantgrowtla) (TOO (A c 
Erosion, rutting, burrowing aninials f̂ orJL alJ^^'^O^. 
Perirtieta'drainagfe swales aiid outlets (no sedirnent build-up] • • • • - __ 
Notes: "^f^P/''•4^V iL.rU)M nf/^ 4>^<I t . 6\^j-lnf. iP.vKfe.g ^ / ^ A - ^ / v ^ P -

isM 

Site Access Controls 
Fencing, gates, locks (vandalism, deterioration, damage) 
Notes: . . 

Q/ot^SL 

Gas Vents 
Structural integrity, identification labels 
Notes:. 

GasProbes 
Structural integrity, identification labels 
Presence and cdnditibh of locks 
Notes: - • 

Groundwater monitoring wells 
Sti'uctural integrity, identification labels 
Presence aiid cpiiditipn of locks 
Notes: f̂ iyAŜ  

.{pocf<y^-

NOTE: All needed repairs are to be noted by inspection personnel oii this forrri. Repairs iyill be 
completed within 30 days of discovery, weather and Site conditions permitting. 



PPGRATION Afro MAJNTiiNANCE INSPECTlbN rORM 
. . IZtliSTREEl'LANDFILL SnUOPHRATieNAL UNIT, 4. 

ALLrep PAPER/POKTAGE GREEK/kALAMAZOO RIVER SOPERTUND SITE 
48ii2Ui!5TREET, 

pUfN#.UVMteHIGAN 

Page I of2 

7>'is//ecfoB._ 

zlZ WialUiir: AL Vs 
: ^ ; 

IiisiiecHqit llein liisyeciVqr 
• I - " 

CqmiiciitsniiilRtiimks: 
Qiole ifiephlr/mainlemiia is i-ecdiwiieiiiteH, describe its loaitidi/eiiteitl 
niid idenli/i/ onMaltiteiinnce RtpairVonii. ifita (tepcleiici/, iiote as sjicli). 

1. tan(ifill Cover 

Vegetated Soil Cover erosion AvX^N^-^ 

exposiueo/llieUnerorgeoiexUIe AJCJN-^ 

areas'of Ihsiilfldcnt vcĵ ctalioii coverage AOO ̂ -^" 

diad/dyirigvegelallon/yOi^J-

washouts A J Q / ^ I ^ 

lebctinte outbreaks Al^tii"-^ 

settlement causing ppndingQJ water A^-O/y^ 

.sippcjiistabiiiiy ^yCiCC^ 

Access Roads/Drainage 
Swales 

burrowing by'ahiiniils! 

.i-boting of trees 

erosion, / J p l * - ^ 

AJ^r^ 

cbstrucHohs or sediment build up 

exposed geotextile - ^ - ~ ^ 

puddles /XiAT*^ 

debits ^ J t i A ^ 

daniago caused by ychlcuJar traffic ^ J O r < r -

. ) 
/ \y 

Rip .Rap at I^vcr side erosion /l / t i 

cxpbstirebf geotextile / u C i A ' " ^ 

2. Storm WaterManageihent System 

Access Roads/Drajhagc 
Swales 

Oieck Dam3 

Spillways/outlets 

_ 

-
-
-

-

: 

SeeLaiidfiiiedvei-

ei-oslori k ) 6 ^ 

qb.itructiohs or sediihcrit biiild up 

exposed geotextile' A jO^r^ 

puddles j d C ^ i ^ 

debris AJliA-^ 

dsitiage iyJQi^jSi-

slit accumulartpp f j Q ^ ^ 

erosion )JC>Ar> 

obstrmrti.phs jfVKJ/*-^ 

3. tahdfiU Gas Control Svstcni Maintenance 

Gas Vents 

GasProbes 

- slructurii] integrity, Ideijitifldab'onlBbels 

- general pbseryatiqns ^ W 3 0 ' ^ 

structmai Integrity, Identincatlpn labels, Iqcks 

0%39] OMMP InspccUoii Form RVO 



liispfctiqii Item 

OPHRATIOM AND MAINTENANCE INSPECTION FOltM 
iilhSTRkEt; LAWDWLLSIfE; OPÊ ^ 

ALLIED pAPER/PpOTAGRtî EEK/k^^^^ 
«iil2lhCTREbT: 

PLAINWEliii MICHIGAN 

Page 2 of2 

TiispcctFor Coiiiineiita mill Rtmnrks; 
(Note ifrcpnii/ninintenmice is recommiiitleit, (fescritic it's locatioi/extiiit 
milt irieiiHfy oil MniiilcnniicaRcpiiirFo^^^ I/iio i!e/lcleiici/, iiotecis siicli). 

gehei'fll obsef v'atioiiis. 

4. Landfill Monitoring Well NetworkMiilntenance 

Mqnllpring Wells sti'uctiu'tj integrity, Idcntificatipn labels, locks 

gericrid observations -, ixVj^g P 
5. other Pertinent Oliservalions 

Sta'ff Gauge - s'tixictuf al iritegiityi iuiiiibcrs visible 

Site Access Controls 

Otli'er 

i 

integrity of feiice 

integiityofgate 

integrity of lock « .-

placerfiSnt arid cbndidoh of signs 

'̂ Xeic/i 

J 
^ î  +/̂ f-̂ -'̂ ^ 

signed: To^ ^^•t<A-? 

056395 OSlMP Inspwlion t'ornl HVO 



Onte: 

Inspector: 

Inspection Item 

OPERATION AND MAINTENANCE INSPECTION FORM 
12Hi STREET LANDFILLSITE, OPERATIONAL UNIT4 

ALLIED I'AI^EK/PORTAGECREEK/KALAMAZOO RIVERSUPERFUNDSITE 
'18n2tI>STRRRT 

PLAINWELL, MICHIGAN 

Page 1 of 2 

\ 0 'h \ l 
ivvlkkt^ 

Inspect For 

Weatlier: P.M.0 h ^ o ' ^ 

Comments mid Reinnrks: 
(Note if repair/maintenance is rccontniendcfi, describe its Iocntioit/e.\tent 
nnii identify on Maintennnce Repair Form. If no deficienctj, note ns sticli). 

1. L.-indfill Cover 

Vegetated Soil Cover 

Access Roads/Drainage 
Swales 

erosion ^ ^ — 

exposure of the liner or geotextile r^(—^ 

ai'cas of insuffidcnl vegetation coverage L'V. >, 

dead/dying vegetation 

washouts 

leachate outbreaks 

settlement causing ponding of water 

slope instability 

burrowing by animals 

rooting of hees 

erosion / O O 

obstructions or sediment build up l O O ' - ^ 

exposed geotextile ^ J O 

puddles A A J 

debris ( J C J 

damage caused by vehicular- traffic \ J C Z ^ 

•\of o ? Soo-.k 

Kip Rap at Kivcr side erosion \ / 0 

exposure of geotextile K£J> 

2. Storm Water Management System 

Access Roads/Drainage 
Swales 

Check Dams 

Spillways/outlets 

See Landfill Cover 

i J O 

obsbuctions or sediment build up j ^ ^ , J C 

exposed geotextile ^ J O 

puddles / iJc) 

debris f O O 

damage ( J O 

silt accumulation f ^ C 

erosio[\ (v./0 

obstiucdons N J C J 

3. Landfill Gas Coiilrol System Maintenance 

Gas Vents structural integrity, identification labels 'V^'" 

genera] observations C J O 

Gas Probes structural integrity, identification labels, locks ^ c 

VX'lVi URAl-TOM Inipodron foirtiKVa 



bPERATION AND MAINTENANCE iNSPECnON FORM 
12tii STRECT LANijFitL SITC, OPHIAB^ 

ALLIED PAPER/PORTAGE GREEK/KALAMAZOO lUVERSUPERf UNO SITE 
481 i2tli STREET 

PLAINWELL, MICHIGAN 

Page 2 of 2 

Iiispeciiaii Item Inspect For Coiiiiiieiits liiid Remarks: 
(Note ifrepnii/tiiaiiileiiniice is recqiiiitieiided, describe its locatioii/extciit 

. and identifji on Maiiitciiaiice RepairPqnii. If iiodeficieiiey, note assiidi). 

general qbseryatlpns 6P * l l j«% M 
4, Liiridfill Monilorin^ Well Net̂ vdrk Maintenance 

Monitoring Wells .- siructuraj integrity. Identification labels, locks \ , ^ r 

5. Other PerHiient Observations 

Staff Gauge 

Site Access Controls 

general pbseryab'ohs oiL 
' ^ c j c ) ^ 

stiuchjral Integrity, numbers visible ( A £ J 

iritegiity of fence Q < ^ (i 

integrity of gale ^ ^ V 

integrity of lock ^WjtA 

placement and conditio'n of sigiis 

Oilier 
^ ' 
i 

^ 

' % / 

u • 
I 

Signed: 

0X39} UEtAtTUM ImpcdlRi Form KVD 



OPERATION AND MAINTENANCE REPAIR FORM 
l^a STREET LANDFILL SITE OPERATIONAL XJNTT 4 

ALLIED PAPER/PORTAGE CREEI0CALAMAZOO RIVER SUPERFUND SITE 
48112* STREET 

PLAINWELL, MICHIGAN 

Page-1 of 1 

Landfill Management System (circle one): <C_Ggn ,̂Site.,,-̂  ̂  Final Goy^^_ Storm Water Landfill Gas Monitoring Well 

Date Problem Identified: 4/23/12 

Deseription of Problem; Exposed geotextile and bare soil along the drainage swale 

Description of Maintenance orRepair Taken (Type, Location, Extent) 

Top soilpreviously staged on: site was added to cover the exposed Geotextile, the soil-was seeded with an annual rye mix and then 
covered with North American Green SC150 erosion control blanket. 

Date(s) of Maintenance Repair: 5/22/12 

Inspector (s): 

Signed: 

Todle Dembowske 

y^-cu^j '^SA^ 
.u 

56393 DRAFT.O&M Repair Form 



Page 1 of 1 

OPERATION AND MAINTENANCE REPAIR FORM 
12th STREET LANDFILLSITE OPERATIONAL UNTT 4 

ALLIED PAPER/PORTAGE CREEI^/KALAMAZOO RIVER SUPERFUND SITE 
48112'J'STREET 

PLAINWELL, MICHIGAN 

Landfill Management System (drde one): Gen. Site Final Cover /^Storm Water ) Landfill Gas Monitoring Well 

Date Problem Identified: 9/24:/2(n.2. 

Description of Problem: Rip rap had been removed from the drainage swale near the outlet to the Kalamazoo River adjacent to the 

MDNR property 

Description of Maintenance or Repair Taken (Type, Location/ Extent) 

Rip rap was added to the outlet in an approximately 10 by 20 foot long section 

Date(s) of Maintenance Repair: 11/5/2012. 

Inspector(s): Jodie Dembowske 

Signed: '̂'-~- ^/-x^Jj^— \ ^>'rvibivV-A>—< 

56393 DRAFT O&M Repair Torm 



Page 1 of 1 

OPERATION AND MAINTENANCE REPAIR FORM 
12a STREET LANDFILL SITE OPERATIONAL UNTT 4 

ALLIED PAPER/PORTAGE CREEK/KALAMAZOO. RIVER SUPERFUND SITE 
48112^^ STREET 

PLAINWELL, MICHIGAN 

Landfill Management System (drde one) :''^'Gen. Site .) ("'Final Cover") QStormWater""^ Landfill Gas Monitoring Well 

Date Problem Identified: b " ' ~^ " ^ 

Description of Problem: Some of the Geotextile arotmd the drainage swale where the Geotextile is wrapped around stone has 
becom.e exposed. Other-areas alongthis same construction/zone have not been able to support 
vegetation-growth due to the rapid drainage of the wa:ter from the stone (per the design). 

Description of Maintenance or Repair Taken (Type, Location, Extent) 

^ j t -

To protect the: Geotextile from ultraviolet rays/damage the exposed Geotextile wiLl'be covered with 3 - 4 inches of 1-1.5 indiangtdar 
stone. , ^2^ ., 

Furthermore, thestonewas applied overthe topsoil in the area along the swale where vegetation growth was not established. 

Date(s) of Maintenance Repair: '̂/S. ''/'l/l'^ 

Inspector(s): Jodie Dembowske 

Signed: 

;S6393 O&M Repair Form 



Page 1 of 1 " o 

OPERATION AND MAINTENANCE REPAIR FORM 
12th STREET LANDFILL SITE OPERATIONAL UNIT 4 

ALLIED PAPER/PORTAGE CREEig^KALAMAZOO RIVER SUPERFUND SITE 
48112th STREET 

PLAINWELL, MICHIGAN 

Landfill Management System (drde one): Gen. Site Final Cover ^^Storm Water y Landfill Gas Monitoring Well 

Date Problem Identified: 7/23/12 . 

Description of Problem; Drainage outietdosestto Wyoming Asphalt had become silted over 

Description of Maintenance.or Repair Taken (Type, Location,.Extent) 

Qutiet was reinstalled, adding rip rap doser to the drainage swale. 

Date(s) of Maintenance Repair: 11/6/2012 

Inspector(s): Jodie Dembowske 

Signed: C \ /LL^_X^L IA, 

56393 DHAFTOiM Repair Form 



im '̂-̂  

-̂ ;•. '*-..-. -^^^-^-tf !:«f^.i^.. •TiS.SS 

PHOTO 1: Top of landfill near access gate after topsoil pile was removed -November?, 2012 . 

PHOTO 2: Outlet (first one beyond Wyoming Asphalt) before repairs - October 15, 2012. 

Appendix A 
PHOTOGRAPHIC LOG 

12th STREET LANDFILL 
Otsego Township, Michigan 

056393-08(010)GN-SC006 FEB 25/2013 
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S^"' 

PHOTO 3: Improvements to outlet (first one beyond Wyoming Asphalt) - November 7, 2012. 

« « r 

• %^ •.•.•<'ft-.' 

PHOTO 4: Exposed geotextile along the inside of the drainage swale/access road on the west side of the landfill - October 15, 2012. 

Appendix A 
PHOTOGRAPHIC LOG 

12th STREET LANDFILL 
Otsego Township, iVIichigan 

056393-08(010)GN-SC006 FEB 25/2013 
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PHOTO 5: Stone cover added over the exposed geotextile on the west side of the landfill- November 7, 2012. 

" ^ ^ ^ S W l W f e i ' - ' i . /.•i;:;:-":if*»,-- ' 

^'•M6^ 

jfll^St*' 

PHOTO 6: Stone removed from the outlet adjacent to the MDNR property-October 15, 2012. 

V^^^'m^A 

Appendix A 
PHOTOGRAPHIC LOG 

12th STREET LANDFILL 
Otsego Township, IVIichigan 

056393-08(010)GN-SC006 FEB 25/2013 



PHOTO 7: Rip rap added to outlet at Kalamazoo River - November 7, 2012. 

PHOTO 8: Additional stone cover over geotextile adjacent to MDNR Property - November 7, 2012. 

Appendix A 
PHOTOGRAPHIC LOG 

12th STREET LANDFILL 
Otsego Township, IVIichigan 

056393-08(010)GN-SC006 FEB 25/2013 



PHOTO 9: Stone placed over topsoil and geotextile area east of entrance - November 7, 2012. 

PHOTO 10: Looking north along the rip rap on the Kalamazoo River at the far west end of the rip rap - September 24, 2012. 

Appendix A 
PHOTOGRAPHIC LOG 

12th STREET LANDFILL 
Otsego Township, IVIichigan 

056393-08(010)GN-SG006 FEB 25/2013 



PHOTO 11: Looking north along rip rap (note rust color on rocks)- September 24, 2012. 

PHOTO 12: Looking north along rip rap further south of rust colored rocks - September 24, 2012. 

Appendix A 
PHOTOGRAPHIC LOG 

12th STREET LANDFILL 
Otsego Township, IVIichigan 

056393-08(010)GN-SC006 FEB 25/2013 



PHOTO 13: Looking north along rip rap between MW-108D and MW-107S - September 24, 2012. 

PHOTO 14: Looking at the rip rap in the outlet adjacent to the MDNR property - September 24, 2012 

Appendix A 
PHOTOGRAPHIC LOG 

12th STREET LANDFILL 
Otsego Township, Michigan 

056393-08(010)GN-SC006 FEB 25/2013 



APPENDIX B 

GRAPHICAL REPRESENTATIONS OF GROUNDWATER ELEVATIONS 

056393(10) 
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056393(10) 

GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfi l l Site 

Otsego Township, Michigan 
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056393(10) 

GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
72'" Street Landfil l Site 

Otsego Township, Michigan 
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056393(10) 

GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfill Site 

Otsego Township, Michigan 
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056393(10) 

GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfi l l Site 

Otsego Township, Michigan 
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056393(10) 

GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfi l l Site 

Otsego Township, Michigan 
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GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfill Site 

Otsego Township, Michigan 
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GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfill Site 

Otsego Township, Michigan 
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GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfil l Site 

Otsego Township, Michigan 
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056393(10) 

GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfill Site 

Otsego Township, Michigan 
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GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfil l Site 

Otsego Township, Michigan 
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GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfill Site 

Otsego Township, Michigan 
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GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfill Site 

Otsego Township, Michigan 
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GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfill Site 

Otsego Township, Michigan 



704 

703 

•S 702 

03 

5.701 
c 
o 
a 
<t 

I 700 

699 

October 2012 Monitoring Event 

10/6/2012 10/9/2012 10/12/2012 10/15/2012 10/18/2012 10/21/2012 

Date 

StaffGauge —»-MW-103D —•—MW-104D —*-MW-105D 

704 

703 

1 702 

d 

5-701 
c 
o 
3 

jS700 

699 

10/6/2012 

• = = * 

10/9/2012 

O c t o b e r 2 0 1 2 M o n i t o r i n g E v e n t 

= . = ^ ^ * ^ ^ . T B ^ O ^ ^h-—""^ v-
10/12/2012 10/15/2012 10/18/2012 

Date 

—StaffGauge —•-MW-104S -H»-MW-105S 

^ 

10/21/2012 

056393(10) 

GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfill Site 

Otsego Township, Michigan 



October 2012 Monitoring Event 

704 

703 

•3 702 

03 

5.701 

£^700 

699 

698 
10/7/2012 10/10/2012 10/13/2012 10/16/2012 10/19/2012 10/22/2012 

Date 

StaffGauge —•—MW-106S —l^-MW-107S —•—MW-108S 

704 

703 

1 7 0 2 

1,701 
c 
a 

jS700 

699 

10/6/2012 

1 1 

10/9/2012 

• 

October2012 Monitoring Event 

• ^ • : • • • : ^ 

^^J^^SS,^^* 

^ 

10/12/2012 10/15/2012 10/18/2012 

Date 

StaffGauge -HIH-MW-106D -^—MW-108D 

, . • 

1' , 1 

= = • 
" ^ ^ ~ ^ 

10/21/2012 

056393(10) 

GRAPHICAL REPRESENTATION OF GROUNDWATER ELEVATIONS 
12*" Street Landfill Site 

Otsego Township, Michigan 



APPENDIX B 

PRECIPITATION DATA - OCTOBER 2011 
12th STREET LANDFILL SITE 

OTSEGO TOWNSHIP, MICHIGAN 

2011 

10/01/11 

10/02/11 

10/03/11 

10/04/11 

10/05/11 

10/06/11 

10/07/11 

10/08/11 

10/09/11 

10/10/11 

10/11/11 

10/12/11 

10/13/11 

10/14/11 

10/15/11 

10/16/11 

10/17/11 

10/18/11 

10/19/11 

10/20/11 

10/21/11 

10/22/11 

10/23/11 

10/24/11 

10/25/11 

10/26/11 

10/27/11 

10/28/11 

10/29/11 

10/30/11 

10/31/11 

Temp. (°F) 

.high 

57 

61 

72 

72 

80 

82 

83 

82 

82 

78 

80 

76 

63 

56 

57 

59 

55 

54 

47 

45 

47 

61 

63 

60 

68 

52 

51 

50 

53 

52 

53 

avg 

45 

46 

50 

53 

57 

63 

65 

66 

65 

64 

63 

62 

56 

53 

52 

53 

51 

46 

44 

43 

43 

44 

50 

53 

54 

47 

42 

36 

42 

40 

43 

low 

36 

31 

34 

37 

43 

46 

49 

53 

49 

51 

50 

49 

49 

50 

47 

48 

46 

36 

42 

41 

32 

29 

36 

43 

39 

44 

32 

27 

30 

26 

33 

Dew Point (°F) 

liigh 

42 

47 

51 

53 

57 

57 

58 

59 

61 

56 

54 

55 

57 

53 

42 

47 

37 

43 

43 

43 

42 

45 

47 

48 

50 

48 

41 

42 

41 

43 

45 

avg 

37 

40 

42 

45 

48 

52 

53 

55 

54 

52 

48 

50 

53 

45 

38 

40 

34 

39 

40 

40 

39 

35 

40 

43 

43 

45 

37 

33 

35 

33 

39 

low 

33 

30 

33 

37 

42 

44 

48 

51 

48 

49 

39 

46 

47 

36 

35 

33 

32 

33 

39 

39 

30 

28 

34 

38 

37 

41 

30 

26 

28 

25 

31 

Humidity (%) 

••high 

92 

98 

98 

98 

99 

97 

97 

92 

98 

96 

91 

90 

94 

92 

83 

81 

68 

91 

92 

94 

93 

96 

93 

92 

93 

95 

94 

96 

93 

96 

95 

avg 

77 

83 

78 

78 

78 

72 

69 

71 

73 

70 

65 

66 

90 

74 

58 

63 

53 

75 

89 

91 

85 

74 

72 

68 

70 

91 

84 

90 

78 

78 

86 

low 

49 

49 

29 

39 

34 

36 

35 

40 

38 

40 

23 

41 

76 

55 

45 

47 

43 

60 

75 

86 

•71 

39 

42 

51 

41 

88 

55 

65 

39 

45 

54 

Sea Level Press. 

liigh avg 

30.3-

30.3-

30.26 -

30.34 -

30.33 -

30.34 -

30.39 -

30.39 -

30.42 -

30.3-

30.13 -

29.98 -

29.73 -

29.61 -

29.84 -

29.89 -

29.83 -

29.86 -

29.85 -

29.82 -

30.12 -

30.13 -

30.05 -

30.15 -

30.16 -

29.97 -

30.19 -

30.27 -

30.17 -

30.22-

30.2-

(in) 

low 

30.13 

30.17 

30.17 

30.26 

30.24 

30.25 

30.28 

30.3 

30.27 

30.12 

29.97 

29.74 

29.44 

• 29.42 

29.57 

29.73 

29.77 

29.79 

29.45 

29.34 

29.83 

30.06 

29.87 

29.84 

29.77 

29.77 

29.95 

30.11 

30.04 

30.05 

30.02 

Wind (mph) 

high avg 

6 

9 

5 

6 

3 

4 

8 

10 

6 

8 

11 

7 

7 

15 

20 

12 

19 

3 

11 

10 

8 

10 

9 

15 

19 

6 

6 

4 

6 

13 

9 

2 

1 

1 

1 

0 

1 

1 

2 

0 

1 

1 

1 

1 

6 

9 

4 

8 

0 

4 

6 

2 

2 

2 

4 

3 

2 

1 

1 

2 

4 

2 

high 

11 

14 

11 

10 

6 

8 

11 

12 

7 

15 

15 

9 

17 

22 

31 

23 

26 

5 

21 

18 

13 

12 

20 

19 

21 

8 

11 

9 

10 

20 

13 

Precip. (in) 

sum 

0 

0.01 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.52 

0.11 

0.06 

0 

0 

0 

1 

1.03 

0.01 

0 

0.01 

0.47 

0.02 

0 

0 

0.01 

0.01 

0.16 

0.02 

October 2011 Data is for Allegan Airport as precipitation data for Plainwell Airport is not available. 

056393(10) APPENDIX B 



APPENDIX B 

PRECIPITATION DATA - JANUARY AND FEBRUARY 2012 
12th STREET LANDFILL SITE 

OTSEGO TOWNSHIP, MICHIGAN 

2012 

01/17/12 

01/18/12 

01/19/12 

01/20/12 

01/21/12 

01/22/12 

01/23/12 

01/24/12 

01/25/12 

01/26/12 

01/27/12 

01/28/12 

01/29/12 

01/30/12 

01/31/12 

02/01/12 

02/02/12 

02/03/12 

02/04/12 

02/05/12 

02/06/12 

02/07/12 

02/08/12 

02/09/12 

02/10/12 

02/11/12 

02/12/12 

Temp. ("F) 

high 

38 

26 

26 

16 

29 

38 

46 

31 

34 

34 

40 

35 

30 

45 

57 

52 

45 

0 

45 

45 

35 

34 

34 

36 

33 

21 

30 

avg 

33 

21 

17 

12 

15 

25 

39 

30 

30 

32 

34 

31 

27 

30 

50 

39 

38 

0 

23 

35 

31 

32 

26 

28 

27 

12 

24 

low 

22 

19 

6 

6 

3 

14 

30 

29 

27 

28 

32 

29 

24 

16 

44 

35 

33 

0 

0 

27 

26 

28 

20 

20 

11 

-3 

19 

Dew Point (°F) 

high 

36 

19 

24 

12 

13 

38 

44 

26 

30 

33 

32 

35 

28 

36 

56 

48 

34 

30 

30 

29 

30 

29 

23 

24 

31 

16 

18 

avg 

30 

15 

11 

7 

8 

22 

36 

24 

25 

29 

28 

24 

22 

23 

41 

34 

31 

30 

28 

26 

28 

27 

19 

18 

22 

8 

16 

low 

19 

10 

3 

1 

0 

7 

23 

23 

23 

25 

23 

16 

15 

13 

35 

31 

30 

30 

26 

24 

24 

22 

16 

11 

7 

-6 

13 

H u m i d i t y (%) 

• ^gf^ 
93 

89 

93 

89 

90 

96 

97 

83 

89 

96 

96 

100 

94 

89 

100 

89 

89 

0 

56 

92 

95 

91 

92 

88 

94 

88 

81 

avg 

89 

76 

78 

82 

73 

88 

90 

80 

81 

90 

79 

77 

82 

74 

73 

82 

78 

0 

26 

73 

88 

84 

74 

68 

82 

80 

70 

low 

78 

54 

64 

67 

46 

73 

74 

72 

73 

85 

54 

56 

65 

60 

61 

75 

61 

100 

48 

49 

79 

73 

49 

38 

73 

69 

60 

Sea Level Press. 

high avg 

30.12 -

30.27 -

30.19 -

30.29 -

30.29 -

30.23 -

29.82 -

30.33 -

30.39 -

30.13 -

29.96 -

30.07 -

30.24 -

30.25 -

29.91 -

30.18 -

30.4-

30.46 -

30.42 -

30.3-

30.24 -

30.41 -

30.41 -

30.3-

30.12 -

30.35 -

30.29 -

(in) 

low 

29.49 

29.92 

29.73 

30.12 

30.13 

29.62 

29.38 

29.82 

30.13 

29.57 

29.57 

29.72 

29.88 

29.89 

. 29.81 

29.83 

30.18 

30.42 

30.16 

30.23 

30.12 

30.19 

30.3 

30.11 

29.88 

30.12 

30.2 

Wind (mph) 

high 

32 

16 

30 

12 

14 

24 

41 

23 

9 

8 

17 

34 

25 

19 

22 

20 

13 

0 

8 

11 

20 

13 

16 

21 

16 

19 

22 

avg 

7 

5 

8 

2 

2 

8 

12 

8 

2 

1 

4 

10 

6 

4 

10 

4 

2 

0 

1 

3 

6 

3 

3 

6 

6 

4 

7 

high 

41 

18 

31 

12 

16 

24 

41 

27 

10 

10 

19 

34 

32 

24 

25 

22 

17 

0 

9 

12 

20 

15 

18 

22 

18 

20 

25 

Precip. (in) 

simi'- ^ 

0 

0 

0 

. 0 

0 

0.1 

0.2 

0 

0.01 

0.19 

0.08 

0 

0 

0 

0 

0 

0 

0 

0 

0.02 

0 

0 

0 

0 

0 

0 

0 

056393(10) APPENDLX B 



APPENDIX B 

PRECIPITATION DATA - APRIL 2012 
12th STREET LANDFILL SITE 

OTSEGO TOWNSHIP, MICHIGAN 

2012 

04/01/12 

04/02/12 

04/03/12 

04/04/12 

04/05/12 

04/06/12 

04/07/12 

04/08/12 

04/09/12 

04/10/12 

04/11/12 

04/12/12 

04/13/12 

04/14/12 

04/15/12 

04/16/12 

04/17/12 

04/18/12 

04/19/12 

04/20/12 

04/21/12 

04/22/12 

04/23/12 

04/24/12 

04/25/12 

04/26/12 

04/27/12 

04/28/12 

04/29/12 

04/30/12 

Temp. (°F) 

•iwiSi 
59 

63 

70 

63 

51 

61 

68 

58 

56 

42 

53 

57 

64 

65 

74 

70 

54 

67 

73 

62 

55 

54 

55 

58 

62 

54 

59 

46 

63 

57 

liMH-k' 
47 

50 

52 

52 

43 

43 

46 

51 

46 

36 

42 

41 

48 

58 

65 

56 

42 

50 

61 

49 

44 

42 

43 

48 

48 

48 

42 

42 

49 

50 

v.ibw- '; 

39 

39 

41 

36 

35 

26 

27 

39 

33 

33 

32 

24 

28 

52 

57 

42 

30 

28 

52 

39 

33 

32 

28 

38 

33 

38 

25 

34 

28 

42 

Dew Point (°F) 

high 

50 

45 

55 

51 

36 

34 

40 

46 

44 

34 

35 

38 

39 

57 

65 

63 

39 

48 

60 

56 

38 

33 

32 

36 

48 

49 

33 

42 

40 

57 

avg 

43 

38 

45 

36 

32 

29 

32 

36 

32 

27 

30 

31 

33 

49 

61 

50 

33 

39 

53 

47 

32 

29 

26 

31 

40 

41 

27 

36 

32 

47 

low 

37 

35 

32 

27 

28 

24 

27 

27 

23 

24 

27 

24 

27 

34 

56 

36 

28 

28 

46 

37 

26 

24 

20 

26 

32 

20 

20 

32 

26 

34 

Humidity (%) 

•high,n:.y 

92 

90 

100 

97 

79 

95 

100 

96 

100 

95 

85 

100 

100 

94 

100 

97 

100 

100 

97 

100 

95 

87 

91 

78 

100 

96 

94 

96 

100 

100 

.:.avg . ;V! 
86 

66 

76 

59 

64 

60 

65 

62 

65 

69 

64 

71 

63 

73 

87 

80 

73 

70 

77 

94 

66 

61 

55 

54 

78 

77 

57 

. 82 

58 

89 

:low;H:î ' 

70 

42 

56 

29 

49 

32 

26 

33 

31 

57 

42 

41 

32 

45 

72 

65 

44 

46 

56 

64 

43 

40 

29 

32 

43 

48 

29 

65 

27 

58 

Sea Level Press. 

high avg 

29.92 -

30.04 -

30.03 -

3 0 -

30.18 -

30.35 -

30.35 -

30.19 -

30.08 -

30.11 -

30.27 -

30.32 -

30.27 -

30.09 -

29.88 -

30.17 -

30.41 -

30.35 -

29.99 -

29.97 -

30.05 -

30.07 -

30.05 -

29.75 -

29.82 -

30.16 -

30.31 -

30.28 -

30.36 -

30.17 -

(in) 

low 

29.71 

29.83 

29.84 

29.88 

29.94 

30.18 

30.12 

30.07 

29.9 

29.95 

30.1 

30.18 

30.08 

29.86 

29.66 

29.5 

30.17 

29.95 

29.77 

29.64 

29.95 

30.03 

29.75 

29.67 

29.71 

29.65 

30.15 

30.15 

30.17 

29.86 

Wind (mph) 

high 

15 

17 

17 

16 

17 

15 

14 

35 

33 

25 

26 

15 

17 

13 

24 

39 

15 

19 

14 

17 

16 

24 

30 

30 

17 

29 

15 

13 

17 

19 

avg 

3 

5 

4 

4 

4 

2 

2 

9 

7 

7 

4 

2 

4 

5 

7 

13 

3 

6 

3 

5 

4 

4 

7 

7 

3 

6 

3 

3 

3 

4 

high 

16 

18 

19 

17 

18 

17 

14 

35 

37. 

26 

26 

16 

19 

15 

25 

42 

17 

22 

16 

21 

18 

32 

31 

32 

19 

29 

17 

16 

18 

19 

Precip. (in) 

: V suin.. ., 

0 

0 

0.57 

0 

0 

0 

0 

0.01 

0.01 

0 

0 

0 

0 

0 

1.19 

0.46 

0 

0 

0.09 

0.36 

0 

0 

0 

0 

0.04 

0.01 

0 

0.15 

0.02 

0.4 

056393(10) APPENDLX B 



APPENDIX B 

PRECIPITAITON DATA - JULY 2012 
12th STREET LANDFILL SITE 

OTSEGO TOWNSHIP, MICHIGAN 

2012 

Q7i^\in 
07/02/12 

07/03/12 

07/04/12 

07/05/12 

07/06/12 

07/07/12 

07/08/12 

07/09/12 

07/10/12 

07/11/12 

07/12/12 

07/13/12 

07/14/12 

07/15/12 

07/16/12 

07/17/12 

07/18/12 

07/19/12 

07/20/12 

07/21/12 

07/22/12 

07/23/12 

07/24/12 

07/25/12 

07/26/12 

07/27/12 

07/28/12 

07/29/12 

07/30/12 

07/31/12 

Temp. {°F) 

high- avg 

92 

98 

94 

98 

99 

103 

96 

90 

87 

88 

93 

95 

91 

95 

88 

95 

97 

97 

85 

84 

83 

89 

93 

88 

91 

86 

81 

84 

91 

91 

85 

77 

79 

83 

88 

88 

88 

85 

78 

75 

74 

75 

75 

71 

78 

77 

80 

86 

82 

72 

73 

71 

78 

83 

78 

77 

77 

71 

71 

72 

76 

74 

low: .. 

62 

60 

73 

72 

75 

71 

75 

66 

62 

58 

59 

56 

60 

67 

68 

61 

74 

70 

67 

63 

57 

64 

73 

65 

62 

70 

66 

0 

55 

59 

63 

Dew 

high 

75 

74 

75 

77 

77 

78 

76 

73 

65 

60 

62 

60 

72 

73 

74 

73 

75 

76 

• 76 

66 

67 

73 

75 

76 

79 

76 

73 

65 

68 

69 

72 

Point (°F) 

avg 

68 

67 

72 

74 

72 

74 

74 

63 

61 

58 

56 

55 

64 

68 

69 

67 

71 

72 

71 

63 

63 

68 

72 

68 

68 

72 

68 

62 

61 

64 

68 

low ,'; 

61 " 

60 

69 

71 

69 

70 

71 

52 

58 

54 

52 

53 

55 

63 

65 

61 

68 

67 

66 

60 

57 

63 

70 

55 

61 

67 

65 

56 

55 

59 

62 

Hui 

."high.. 

100 

100 

94 

100 

93 

96 

96 

97 

97 

100 

90 

90 

100 

100 

100 

100 

89 

100 

100 

96 

100 

100 

96 

100 

100 

100 

100 

100 

100 

100 

100 

nidity (%) 

avg . 
. 76 

71 

71 

67 

63 

68 

72 

65 

65 

62 

56 

55 

80 

73 

77 

68 

63 

75 

94 

74 

77 

75 

70 

76 

76 

86 

91 

75 

73 

72 

81 

'low;:"--
47 

32 

51 

43 

40 

42 

52 

34 

39 

35 

27 

26 

39 

44 

53 

39 

42 

48 

69 

46 

49 

50 

52 

34 

54 

66 

67 

42 

36 

44 

56 

Sea Level Press. 

liigh avg 

29.95 -

3 0 -

29.9-

29.84 -

29.9-

29.93 -

29.96 -

30.05 -

30.04 -

30.11 -

30.16 -

30.12 -

30.08 -

30.06 -

30.02 -

30.01 -

29.83 -

29.94 -

29.96 -

30.07 -

30.1 -

30.08 -

3 0 -

29.97 -

29.95 -

29.75 -

29.94 -

30.1 -

30.12 -

30.01 -

29.98 -

(in) 

low 

29.85 

29.88 

29.78 

29.79 

29.83 

29.86 

29.87 

29.96 

29.97 

30.02 

30.07 

30.04 

30 

29.94 

29.94 

29.81 

29.74 

29.79 

29.85 

29.96 

30 

29.99 

29.82 

29.83 

29.56 

29.55 

29.72 

29.94 

29.98 

29.84 

29.82 

Wind 

liigh av 

15 

11 

17 

19 

19 

14 

20 

21 

17 

15 

13 

15 

15 

18 

19 

16 

20 

21 

24 

17 

13 

19 

23 

13 

20 

16 
18 

15 

9 

10 

31 

(mph) 

'g 
2 

2 

4 

4 

4 

2 

4 

3 

3 

2 
2 

2 

2 

3 

4 

4 

4 

3 

3 

4 

3 

4 

6 

3 

6 

4 

3 

4 

1 

2 

5 

1 

high 

18 

13 

18 

19 

19 

16 

22 

23 

18 

15 

16 

15 

17 

21 

22 

19 

23 

30 

25 

18 

15 

21 

26 

15 

22 

17 

18 

17 

10 

12 

31 

Precip. (in) 

. ::sum 

0 

0 

0 

0 

0 

0 

0 

0.09 

0 

0 

0 

0 

0.08 

0 

0 

0 

0 

1.09 

1.76 

0 

0 

0.01 

0 

0.05 

0 

0.38 

0.02 

0 

0 

0 

0.54 
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APPENDIX B 

PRECIPTATION DATA - OCTOBER 2012 
12tli STREET LANDFILL SITE 

OTSEGO TOWNSHIP, MICHIGAN 

2012 

10/01/12 
10/02/12 
10/03/12 
10/04/12 
10/05/12 
10/06/12 
10/07/12 
10/08/12 
10/09/12 
10/10/12 
10/11/12 
10/12/12 
10/13/12 
10/14/12 
10/15/12 
10/16/12 
10/17/12 
10/18/12 
10/19/12 
10/20/12 
10/21/12 
10/22/12 
10/23/12 
10/24/12 
10/25/12 
10/26/12 
10/27/12 
10/28/12 
10/29/12 
10/30/12 
10/31/12 

Temp. ("F) 

L^i'ij;-;^? 
68 

71 

65 

77 

57 

45 

47 

55 

62 

47 

62 

57 

64 

72 

50 

62 

73 

59 

50 

52 

64 

67 

64 

79 

78 

51 

50 

47 

46 

40 

42 

'%SSm 
52 

60 

59 

64 

49 

42 

41 

43 

53 

42 

45 

41 

44 

63 

47 

46 

62 

52 

45 

45 

. 46 

58 

61 

68 

68 

44 

40 

40 

40 

38 

39 

;:ilowi;F|:; 

36 

49 

56 

56 

42 

39 

31 

29 

42 

36 

29 

29 

29 

0 

37 

30 

55 

44 

44 

36 

33 

44 

57 

58 

51 

38 

28 

31 

32 

37 

36 

Dew Point {°F) 

high 

52 

52 

61 

61 

55 

41 

44 

35 

48 

46 

45 

43 

64 

66 

50 

48 

57 

57 

47 

49 

50 

61 

61 

67 

64 

49 

38 

35 

31 

38 

39 

avg 

46 

50 

57 

58 

45 

39 

39 

32 

40 

37 

36 

33 

43 

61 

44 

40 

53 

47 

45 

44 

41 

54 

61 

63 

60 

38 

33 

31 

28 

34 

37 

low 

35 

48 

52 

55 

40 

35 

31 

28 

31 

31 

29 

27 

28 

0 

37 

30 

46 

38 

42 

36 

33 

44 

57 

58 

49 

33 

28 

27 

26 

26 

35 

Hu 

• fiigii:i;:-/,. 
100 

95 

100 

100 

95 

100 

100. 

100 

95 

100 

100 

100 

100 

100 

100 

100 

96 

100 

100 

100 

100 

100 

100 

100 

95 

100 

100 

94 

86 

100 

100 

midity (%) 

;.avg::Hi;i, 
82 

73 

93 

83 

85 

86 

94 

68 

62 

83 

75 

78 

94 

94 

90 

81 

74 

85 

97 

97 

86 

89 

100 

85 

77 

79 

79 

72 

65 

85 

93 

U b w •:;:• 

49 

47 

75 

48 

69 

71 

75 

41 

50 

59 

41 

36 

77 

68 

81 

57 

50 

54 

87 

85 

51 

72 

92 

64 

60 

59 

54 

52 

50 

57 

85 

Sea Level Press. 

high avg 

29.97 -

29.91 -

30.03 -

30.07 -

30.08 -

30.15 -

30.18 -

30.21 -

30.08 -

30.18 -

30.23 -

30.48 -

30.37 -

29.86 -

29.99 -

3 0 -

29.67 -

29.61 -

29.6-

29.93 -

30.11 -

30.06 -

29.97 -

29.99 -

29.91 -

30.3-

30.31 -

30.29 -

30.24 -

29.92 -

29.78 -

(in) 

low 

29.85 

29.82 

29.91 

29.95 

29.99 

29.98 

30.11 

30.08 

29.8 

29.85 

30.04 

30.23 

29.85 

29.4 

29.61 

29.67 

29.43 

29.27 

29.5 

29.59 

29.93 

29.9 

29.88 

29.89 

29.73 

29.89 

30.21 

30.21 

29.92 

29.64 

29.66 

Wind (mph) 

high 

10 

15 

16 

23 

16 

15 

16 

20 

26 

26 

30 

11 

19 

33 

20 

17 

30 

31 

14 

13 

13 

20 

12 

15 

31 

20 

16 

19 

27 

27 

16 

avg 

1 

2 

3 

6 

5 

3 

1 

4 

9 

4 

7 

. 1 

4 

9 

4 

4 

9 

9 

3 

2 

2 

3 

2 

4 

9 

7 

4 

5 

9 

10 

7 

high 

11 

16 

16 

23 

16 

17 

18 

21 

28 

27 

31 

14 

19 

36 

21 

23 

37 

31 

15 

15 

14 

28 

14 

15 

34 

22 

17 

21 

29 

32 

20 

Precip. (in) 

:;?:i;;Sunfsfa., 

0 

0 

0.05 

0.05 

0 

0 

0.13 

0 

0 

0.31 

0.04 

0.16 

0.73 

0.96 

0 

0.01 

0.07 

0.51 

0.37 

0.09 

0.01 

0.91 

0.02 

0 

0 

0.23 

0 

0 

0 

0.22 

0.03 
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VALIDATION MEMORANDA (CD) 
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CONESnrOGA-ROVERS 
& ASSOCIATES 

2055 Niagara Falls Blvd., Suite #3, 
Niagara Falls, New York 14304 
Telephone: (716)297-6150 Facsimile: 
www.CRAworld.com 

(716)297-2265 

April 12, 2013 

Mr. Michael Berkoff 
Remedial Project Manager 
U.S. Environmental Protection Agency - Region V 
Superfund Division, Remedial Response Section #2 
77 West Jackson Boulevard (SR-6J) 
Chicago, IL 60604-3590 

Dear Mr. Berkoff: 

Reference No. 056393 

Re: Annual Report of OM&M Activities 
12th Street Landfill, Operable Unit No. 4 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 
Allegan and Kalamazoo County 

On behalf of Weyerhaeuser NR Company (Weyerhaeuser), Conestoga-Rovers & 
Associates (CRA) is pleased to submit the Amiual Report of Operation, Maintenance and 
Monitoring (OM&M) activities for the 12* Street Landfill. The report covers the period from 
October 2011 through December 2012 and includes five groundwater and landfiU gas 
monitoring events. Three hard copies of the report are attached for your use. 

Should you have any questions or require any additional information, please do not hesitate to 
contact the undersigned. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

Gregory A. Carli, P. E. 

GAC/eih/23/Pwl 
End. 

cc: J. Saric (USEPA)-electronic copy only 
L. Kirby-Miles (USEPA)-electronic copy only 
S. Borries (USEPA)-electronic copy only 
R. Frey (USEPA)-electronic copy only 
K. Zakrzewski (MDEQ)-3 hard copies 
R. Gay (Weyerhaeuser)-hard copy 
M. Lebo (Weyerhaeuser)-electronic copy 
only 

J. Jackowski (Weyerhaeuser)-electronlc copy 
only 
M. Erickson (Arcadis)-electronic copy only 
D. Penniman (Arcadis)-electronic copy only 
G. Griffith (Georgia-Pacific LLC)-electronic 
copy only 
J. Keiser (CH2M Hill)-electronic copy only 
S. Hutsell rr.H2MHiin-e1erh-onir ropy only 

Equal 
Employment Opportunity 
Employer 

REnHTEHtO COHfAMT fOU 

ISO 9001 
E N G I N E E R I N Q D E S I G N 

Worldwide Engineering, Environmental, Construction, and IT Services 

http://www.CRAworld.com



